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ABSTRACT

This is the fourth part of a four-part report of research for

Hebrew. This part describes a computerized algorithm for analyzing
sentenceg in modern Hebrew which is based on a generalized complex-
constituent phrase-structure grammar (defined in Part I) as it was
applied to the syntax of modern Hebrew (described in Part II).

A computer program of the algorithm is described which in—
cludes, for the main program and each subprogram, (1) a flow chart,
(2) a written description of its operation, and (3) a source language
listing in FORTRAN IV.

The algerithm was made operational in a UNIVAC 1108 computer
and used te systematically test the grammar of modern Hebrew symtax by
analyzing sentences in the language. A total of 26 sentences were
analyzed 1in the process of which 57 of the 17 grammar rules were
tested. The tests demonstrate the cajpability of the algorithm for
analyzing sentences. Due to limitations on the predictive logic of the
algorithm, some difficulties were experienced in the analysis of com-
plex sentences. However, the algorithm proved to be a valuable tool
for testing, validating, and, in numerous cases, correcting the grammar
rules.

Three aspects cf the algorithm need further attention: (1)
several computations must be freed from dependence on the ''content' of
the source grammar, (2) the input data preparation should be simplified,
and (3) the predictive logic should be extended to a greater depth.

With these modifications the algorithm can be used to generate sentences
in other Semitic languages whenever grammars become available, and to
aid in the development of such grammars.
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PART IV
AN ALGORITHM FOR ANALYZING HEBREW SENTENCES

This part of the raport describes a compterized algorithm for
analyzing Hebrew sentences, and algorithm essentially complete in that
it defines all the procedures and associated computer programs for
analyzing sentences in modern Hebrew, but incomplete in that improve-
ments can be made in the grammar upon which it operates. Because the
algorithm is dependent only on the "form'" of the grammar and not on its
"content'!, it may be used for training research workers in the field
of computational linguistics without being limited to the Hebrew
language.

The algorithm consists of: (1) a structural model of the
language, (2) a procedure for using the model to analyza sentences
in the language, and (3) a program for performing the procedure by
means of a computer.

The first section discusses the structural model of modern
Hebrew., The second section provides a detailed description of the
procedure for analyzing sentences. The third section provides a
detailed description of the computer program of the procedure. The
last section describes the tests and verifications of the algorithm.

4.1 A Structural Model of Hebrew Sentences

The structural model of modern Hebrew sentences consists of
a complex~constituent phrase-structure grammar of modern Hebrew the
generalized characteristics of which are defined in Part I of this
report and the specific details for which are defined in Part II. Those
details of the structural model required to explain the algorithm are .
presented in the appropriate places throughout the text. Reference
should be made to Parts I and II for further information.

For the purposes of the algorithm, the strﬁctural model is
viewed as the following: -

(1) a set of mapping functions

() a set of variables

1A few exceptions are noted throughout the text; these will be cor-
rected in a subsequent revision.

£ _ 4-1



4.1.1 The Mapping Functions

The mapping functions enable the user tc define the specific
details of the structural model that are peculiar to the given language
(in this case Hebrew). The use of mapping functions makes the algorithm
independent of the '"content" of grammar it processes by enabling the
user to define the '"content" for a given language.

(1) a table of the tramsliteration

(2) a table of symbols

(3) a table of grammar rules

(4) a table of restraints

(5) a table of symbol names

(6) a table of analysis predicates

(7) an index of (6)

(8) a table of feature values

4.1.1.1 The Transliteration

The table of transliteration provides a list of alphabetic
and numeric characters of the given language. These data are used by
the algorithm to transform the input characters to numbers for use
in computation and to transform to resultant output numbers to their
corresponding characters. Table 4-1 is a listing of the translitera-
tion used for Hebrew (see Table 2-1, Part II, for Hebrew equivalents).

4.1.1.2 The Symbols

The table of symbols provides a list of the symbols used in
the grammar of the given’ language. The llst is used by the algorithm
to transform the input symbcl names of the grammar rules to numbers for
use in computation and to transfgrm the resultant output numbers to their
corresponding symbgl ‘names for use in tree diagrams and output listings.
Table 4-2 is a listing the symbols used for Hebrew.?

25ee Table 2~ 2 and 2 3 of Part II for further désgription cf,the.
symbols. . S , , :

%)



ALPHA NUMERIC TRANSLITERATION

Table 4-1

L TRANSL (L) IA L TRANSL (L) 1A
1 0 0 26 0 25
2 1 1 27 P 26
3 2 2 28 & 27
4 3 3 29 Q 28
5 4 4 30 R 29
6 5 5 31 s 30
7 6 6 32 T 31
8 7 7 33 ( 32
9 8 8 34 ) 33
10 9 9 35 , 34
11 A " 10. 36 : 35
12 B 11 37 ? 36
13 D 12 38 . 37
14 G 13 39 ! 38
15 H - 14 40 - 39
16 W 15 41 (space) "0
17 z 16 42 F 41
18 X 17 43 I 42
19 @ 18 4t v, 43
20 Y 19 45 * 44
21 K 20 46 # 45
22 L 21 47 A 46
23 M 22 ~ 48 ' 47
24 N 23 49 2 48
25 c- 24 || so. 2 49

1

1w




Table 4-2

LIST OF SYMBOLS

SYMBOL SYMBOL SYMBOL SYMBOL SYMBOL SYMBOL
No. Name No. Name No. Name
1 Z 21 B 41 R

P Sp
2 vV 22 N 42 N
qo pb sp
3 A 23 N 43 N
- pa pa op
4 A 24 N 44 N,
P pc ip
5 A 25 N 45 N
] ap PX
6 N 26 N 46 \"
a P ma
7 S 27 D 47 Y
qo : pa mb
8 N 28 D . 48 v
s pb mc
9 Rd 29 DPG 49 de
10 R 30 D 50 vV
o p m
11 B 31 E 51 v
aa a mr
12 B b 32 vy 52 vmi
13 Bac 33 Vbb 53 Vp
14 Bad 34 v, 54 Vo
15 B 35 Vv 55 vV .
ae aa , ri
‘16 B 36 V. 56 N
af a v
17 B, 37 B 57 N
ba c W
;g | B b .38 xp 58 . pr
19 B © 39 N 59 E
’ a o pa
20 Bbc - 40 nd 60 Ep
b=t
£1 3
k i N

11




Table 4-2 (Continued)

LIST OF SYMBOLS

SYMBOL SYMBOL | SYMBOL SYMBOL

No. Name No. Name

61 5 81 E
aa

62 S ab 82 : G

63 s _. 83 H
64 s 84 1
65 s 85 B
66 s_. 86 L
67 R . 87 N
68 K 88 0
69 K 89 P
70 K, 90 Q
71 K o1 R
72 K 92 T
73 s, 93 | v
74 S 94 v
75 s 95 W
76 | - % | Y
77 A 97 F
78 - B

79 C

34 A '12




4.1.1.3 The Rules

The table of grammar rules provides a list of the rules
of the complex-constituent phrase-structure grammar of the given
language. Appendix A of this part of the report contains a listing of
the grammar rules used for Hebrew. > The rules of the analysis grammar
differ from those of the synthesis grammar in two respects:

(1) the left side of the analysis rules is the right
side of the synthesis rules and visa versa.

(2) synthesis rules that have an optimal symbol
as the first element of the right side must
have two corresponding analysis rules, cne with
the first symbol as mandatory, and one without
the first symbol.

4.1.1.4 The Restraints

The table of restraints provides a list of limitatiomns to be
used by the rules of the grammar. The grammar specifies a certain
horizontal row of the table to limit the value of a given symbol
subscript. The restraints are interpreted as follows:

(1) The first number in the row specifies the number
of restraint values in the row.

(2) 1If the numbers in the specified row are positive,
the value of the given subscript must be one of
the numbers in the row.

(3) If the numbers in the specified row are negative,

the value of the given subscript must not be one
of the numbers in the row.

Table 4~3 is a list of the restraints used in the grammar of Hebrew.

3Reference should be made to Section 2.2.3 of Part I1 of this report
for a detailed description of the rules.

Q o - - 4—-6 13
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Table 4-3

LIST OF RESTRAINTS

Row

No.

No. of

Items

ra

10
11

12

14

}'—Aw

fe]

2

14




4,1.1.5 The Symbol Names

The table of symboi names provides a list of the names assigned
to the symbols of th: grammar. The list is used by the algorithm for
constructing analysis statements ahout the sentences being analyzed.

The analysis statements are of the general form

N +N
s a

where Ng stands for a symbol name and its associated derivational history
and Ny stands for an analysis predicate (see next section). For example,
the algorithm may construct the statement "The basic past-nom. adjective
phrase (APA) expresses the superlative degree," | f

" the underlined part of
which is the symbol name (N ) the remainder is the analysis predicate.
Table 4-4 is a listing of the symbol names used for Hebrew.

4.1.1.6 The Analysis Predicates and Index

The table of analysis predicates provides a list of the syntactic
functions of all the catagories of the symbols used by the grammar. The
list is used by the algorithm to serve as the predicate of analysis state-
ments (see example in the previcus section). Table 4-5 is a listing of
the analysis predicates for Hebrew. Table 4-6 is an index of the analysis
predicates that maps the correspondence between a given class of a symbol
and the associated predicate. For example, Symbol 3 class 3 is associated
with predicate 5.

4.1.1.7 The Feature Values
Ihe table of feature values prov1des a list of the various

The table maps “the cnrrespendence Gf the numerical values Qf the symbol
subscripts with the semantic value of the associated linguistic feature.
Table 4-7 1s the table of feature values for Hebrew. For example, the
table specifies for subscript n=2 that this corresponds to the semantic
value Jual for the linguistic feature number. The algorithm uses these
data to exhaustively define the surface structure elements in analysis
statements.

4.1.2 The Variables
The set of variables consist of 29 subscripts on the set of sym—

bols of the grammar that enable the user to define the sentence to be
analyzed by the algorithm. The algorithm uses thrae types of variables:
(a) Fixed variables -- those with values fixed by the rules
of the grammar.

(b) Dependent variables -=— those the value nf which are computed
by the grammar. - :

(c) Independent variables -- .those the value of which the user
defines in the process of describing the sentence being

a:nalysed . 5: g 4-8 1 5



Symbol _No._

WO~ N o by —

Table 4-4
LIST OF SYMBOL NAMES

Symbol Name

PREPOSITIONAL PRON. PHRASE (Z)
DBJECTIVE-INTEROG. VERB PHRASE(VQOD)
BASIC POST-NOM.,ADJECTIVE PHRASE (APA)
POST-NOMINAL ADJECTILE PHRASE(AP)
ADJECTIVAL POSSESSe. PHRASE(AS)
BASIC NOUN PHRASE(NA)

DBJECTIVE INTEROGATIVE PHRASE(SQD)
POSSESS.-PRON. NOUN PHRASE (NS)
BASIC DEMONSTRATIVE PRON. PHRASE(RD)
DIRECT-OBJECT PRON.PHRASE (RO)

UNITS NUMBER PHRASE(BAA)

TENS NUIBER PHRASE(BAB)

TEENS NUMBER PHRASE(BAC)

MULTI-TENS NUMBER PHRASE (BAD)
HUNDREDOS NUMBER PHRASE(BAE)
THOUSANDS NUMBER PHRASE{BAF)
1-T0=-99 NUMBER: PHRASE(BBA)
100-T0-999 NUMBER PHRASE(BEB)
1-T0-999 NUMBER PHRASE(BA)
1000~T0~9999 NUMBER PHRASE (EBBC)
1-T0-9999 NUMBER PHRASE(BP)

SIMPLE NOUN PHRASE(NPRB)

REGULAR NOUN PHRASE(NPA)
APPOSITIONAL NODUN PHRASEI(NPC)
APPOSITIONAL PHRASE(INAP)

GENERAL NOUN PHRASE(NP) -
SPECIFIC QUANTITY ADVERB PHRASEIDPB)
GENERAL QUANTITY ADVERB PHRASE(OPB)
QUALITATIVE ADVERSB PHRASE(APE) o
ADVERB PHRASE(DP)

BASIC PARTICIPLE PHRASE(EA),

VERB MOOD PHRASE( VB) :
THREE-TENSE VERB PHRASE(VBB)
EMPHATIC VERB PHRASEILVC)
SEVEN~TENSE VERB PHRASE(vAA)

VERB PHRASE( VA)

DEFINITE NUMBER PHRASE(BC)
PREPOSITION PHRASE(XP) .

DIRECT OBJECT PHRASE(NO) 5
COPULATIVE ADVERB PHRASE(OPD)
SUBJECT PRONDUN PHRASE(RSP)

SUBJECT PHRASE(NSP)

"OBJECT PHRASEXNOP)

INDIRECT PHRASE(NIP)

COPULATIVE PHRASE(NPX)

DIRECT-0BJ. VERB MODIF. PHRASE(VMA)
INDIRECT-0BJ.VERB MOD IF .PHRASE (VMB)
nrscounse vsma MODIFa PHRASE(VHCD

N 18



Table 4-4 (Continued)

Symbol Ho. Symbol Name
49 DOUBLE-ACCUS.VERB MODIF .PHRASE (VMD)
50 VERB MODIFYING PHRSE(VM)
51 OBJECT RELLCLAUSE VRBMODL.PHRSE(VMR)
52 INDIR.REL-CLAUSE VRB.MOD.PHRASE (VMI)
53 PREDICATE PHRASE( VP)
54 OBJREL.CLAUSE VERB PHRSE (VRB)
55 INDIRECT RELL.CLAUSE VERB PHRASE(VRI)
56 INFINITIVE CONSTRUCT PHRSE(NV)
57 INFINITIVE ARSOLUTE PHRASE (NW)
58 CONSTRUCYT PARTICIPLE PHRSI(EPB)
59 ABSOLUTE/CONSTRUCT PART .PHRASE (EPA)
60 PARTICIPLE PHRASE(EP) -
61 POSSESSIVFE IIDEPENDENT CLAUSE(SAA)
62 DE-INITE INDEPENDENT CLSE(SAB)
63 INDEFINITE INDEPEMDENT CLAUSE (SAC)
64 INDEPENDENT CLAUSE(SA)
65 OBJECTIVE RELATIVE PHRASE (SRO)
66 INDIRECTY RELATIIVE PHRASE(SRI)
67 RELATIVE PRONOUN CLAUSE(RG)
68 SUBJECT-0BJ.DEPENDENT CLAUSE (KN)
69 CIRCUMSTANTIAL DEPENDENT CLAUSE(KC)
70 CONDITIONAL CLAUSFE{KK)
71 INTERCGATIVE CLAUSE(KI)
72 . DISCOURSE CLAUSE (KD)
73 DEPENDENT CLAUSE SENTENCE(SD)
74 BASIC SENTENCE(S)
75 INTEROGATIVE SENTENCE(SI)
76 COMPLETED SENTENCE{(SC)
77 ADJECTIVE(A)
78 NUMBER ABSOLUTE (B)
79 CONJUNCTION(CC)
80 ADVERB (D)
81 PARTICIPLE ABSOLUTE(E)
82 PARTICIPLE CONSTRUCT(G)
83 DEFINITE ARTICLE(H)
84 NUMBER CONSTRUCT(I)
85 NOUN CONSTRUCTI(J)
86 NEGATIVE (L) -
87 NOUN ABSOLUTENN) .
88 SIGN OF DIYRECT- OBJECT (D) '
89 PREPOSITION(P) -
90 INTEROGATIVEAXQ)
91 PRONOUN(R)
92 ~ PUNCTUATION MRKI(T)
93  PARTICLE (U) '
94 VEREBLV)Y .
95 INFINITIVE ABSQLUTE(H)
96 INFINITIVE CONSTRUCT(Y)

iﬁ‘ 4-_'10‘ - 17



Table 4-5
LIST OF ANALYSIS PREDICATES

statement No. Analysis Predicate
1 CONTAINS A PREPOSITION AND A PRON.
2 IS THE PREDICATE OF 0BJ-INTEROG.PHS.
3 EXPRESSES THE NONCOMPARATIVE DEGREE.
4 EXPRESSES THE COMPARATIVE DEGREE.
5 EXPRESSES THE SUPERLATIVE DEGREE.
6 1S A BASIC POST~-NOMINAL ADJ.PHRASE.
7 EXPRESSES POSSESSION BY A PRONOLN =«
8 EXPRESSES POSSESSION BY A NOUN PHRS.
9 HAS A NONDETERMINATE NOUN.
10 HAS A DETERMINATE NOUN.
11 HAS A (DETERMINATE) PROPER NOUN.
12 NAMES THE SUBJECT. -
13 DOES NOT NAME THE SUBJECT.
14 EXPRESSES POSSESSION BY A CONSTRUCT.
15 STANDS IN PLACE OF A NOUN.
16 MODIFIES A DETERMINATE NOUN.
17 CONSISTS OF A PERSONAL PRONOUNTIDET) .
18 CONSISTS OF AN OBJECY PRONOUN.
19 IS THE NUMBER ONE.
20 1S THE NUMBER THWO. _
21 IS A NUMBER BEITWEEN 3 AND 9.
22 IS THE NUMBER 10.
23 IS THE NUMBER 1ll.
24 IS THE NUMBER 12. -
25 IS A NUMBER BETWEEN 13 AND 19.
26 IS THE NUMBER 20. :
27 IS EITHER 30+80+50+60¢70¢80r OR 90
28 IS THE NUMBER 100« S
29 IS THE NUMBER 200. _
30 IS EITHER 300« 400¢-..800 OR 900.
31 IS THE NUMBER 1000O.
32 ' IS THE NUMBER 2000 _
33 1S EITHER 3000+4000¢s+++ OR S000.
34 IS A UNITS NUMBER PHRASE. '
35 IS A TENS NUMBER PHRASE.
36 1S A TEENS NUMBER PHRASE. .
37 IS A MULTI-TENS NUMBER PHRASE.
38 CONSISTS OF A MULTI-TEN AND UNITS.
39 IS THE NUMBER 100 OR MULTIPLE OF IT.
40 IS A NUMBER BETWEEN 100 AND 9933.
, 41 IS A NUMBER BETWEEN 1 AND 99.
N 42 IS A NUMBER BETWEEN 100 AND 999.
43 , IS THE NUMBER 1000 OR ITS MULTIPLE.
g o 4-11
Q a X r g
ERIC 18



Table 4-5 (Coantinued)

Statement MNo. Analysis Predicate
a4 IS A NUMBER BETWEEN 1000 AND 9999.
45 IS A NUMBER BETWEEN 1 AND 9939.
46 IS A NUMBER BETWEEN 1000 AND 9993.
47 HAS A BASIC NOUN PHRASE AS NUCLEUS.
48 HAS A POSSESS.NOUN PHRS.AS NUCLZUS.

HAS A PARTICIPLE PHRASE AS NUCLEUS.

gg CONTAINS NO CONSTRUCT NOUNS.

51 CONTAINS CONSTRUCT NOUNIS).

52 IS A DEFINITE NUMRER PHRASE.

53 IS A REGUL AR NOUN PHRASE.

54 IS AN APPOSITIONAL NOUN PHRASE.

55 IS A PREPOSITIONAL PHRASE.

56 IS A RELATIVE CLAUSE.

57 IS A REG-NOUN PHRS.+(APP.NCUN.PHRS).
58 IS A SPEC. QUANT. ADV.+(NUMBER).

59 IS A NUMBER # A SPEC. GUANT.ADVERB.
60 IS A CLASS 4 ADVERB +(MODIF IER).

61 IS A CLASS 5 ADVERB +(MODIFIER).

62 IS A TEMFORAL ADVERB PHRASE.

63 IS A LOCATIVE ADVERB PHRASE.

64 IS A SPECIFIC QUANTITY ADV. PHRASE.
65 IS A GENERAL QUANTITY ADVERB PHRASE.
66 IS A QUALITATIVE ADVERB PHRASE.

67 IS AN INTENSITY ADVERB PHRASE.

68 IS A PREPOSTIONAL PHRASE.

69 1S AN UNDERTERMINATED PARTICIPLE.

70 IS A DETERMINATED PARTICIPLE.

71 IS A VERB OR INFINITIVE ARSOLUTE.

72 IS A VERB8 OR PWMRTICIPLE.

73 OMITS VERB FOR PRES.ACT.INDIC.COPUL.
74 EXPRESSES EMPHASIS OF CERTAINTY(BH) »
75 EXPRESSES EMPHASIS OF DURATION(BH).
76 EXPRESSES NO SPECIAL EMPHASIS.

77 IS AN EMPHATIC VERB PHRASE.

78 IS A SEVEN-TENSE VERB PHRASE.

79 IS A NONDETERMINATE NUMBER PHRASE.
80 IS A DETERMINATE NUMBER PHRASE.

81 GOVERNS A NOUN PHRASE.

82 IS A PREPOSITIONAL PRONOUN PHEASE.
- 83 GOVERNS A RELATIVE PRONOUN CL AUSE.
84 - IS A NOUN ‘PHRASE..

85 IS A RELATIVE PRONOUN CL AUSE .

4-12




Statement No.

86
87
88
89
90
91
92
93
24
95
96
97
98
" 99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

IS
IS
IS
Is
Is
IS
IS A

DPPRPP> P

Table 4-5 (Continued)

Analysis Predicate

TEMPORAL ADVERGB.

LOCATIVE ADVERB.

SUBJECT PRONOUN +tAPPOS.N.PH.).
DEMONSTRATIVE PRONOUN.

NOUN PHRASE.

SUBJECT PRONOUN PHRASE. .
SUBJECT-OBJECT DEPENDENT CLAUSE

IS AN INFINITIVE CONSTRUCT PHRASE.

IS A
IS A
IS A
1S A
IS A
IS
)
1S
1s
1S
IS
IS
IS
HAS
HAS
HAS
HAS
HAS
HAS
HAS
HAS
HAS

PPBBPDBD

NONDETERMINATE NOUN PHR ASE .
DETERMINATE DIRECT OBJECY PHRS »
PREPOSITIONAL PHRASE.
N INFINITIVE PHRASE.
N ADJECTIVE PHRASE.

COPULATIVE ADVERB PHRASE.

NOUN PHRAISE.

SUBJECT PRONOUN PHRASE.
PREPOSITIONAL PHRASE.
CIRCUMSTANTIAL DEPENDENT CLSE .
PRONOUN +(ADVERB PHRASE).
DIRECT OBJ. PRON .+ (ADV ,PHSE ) »
PIRECT OBJECT PHRASE.

AN OBJ. PRON.AND AN IND .PHRSE .

A DIR.ORJ,PRON.AND.AN IND.PHRSE.
AN OBJ.PHRSE. AND AN IND.PHRASE-.
AN 08J.PRON. AND A DISC. CL AUSE.
A DIR.O0BJ.PRON.AND A DISC.CLSE.
A DISC.CLAUSE «(OTHER MODIFS).
AN OBJ.PRON.AND A NQUN_PHRASE-

A DIR.OBJU-PRON.AND A NOUN PHRSE .
AN 0BJ.PHRASE ANO A NOUN PHRASE.

IS A COPULATIVE PHRASE .

IS A

N ADVERB PHRASE.

IS A DIRECT DBJECT VERB MOC .PHRASE .
IS AN INDIR.OBJECT VERB MOD.PHRASE.

IS A

PREPOSITIONAL PHRASE.

IS AN INFINITIVE PHRASE. .

IS A

.DISCOURSE VERBSB MODIF.PHR ASE.

IS A DOUBLE ACCUS.VEFB MOD .PHRASE

IS A

N ADVERB PHRASE.

IS A DIR.OBJ.VERB MOD IF «PHRASE.
1s Au‘iuuzé_asq.VVERa'nGDtFaPHRASE.
1s A‘PQEPBSITION#PEONQG(QDU_HGBIF-!.

- 4=13
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Statement No.

128
129
130
131
132
133
134
135
136
137
138
139

140
141
142
143
144
145

Table 4-5 (Continued)
Analysis Predicate

IS A DOUBLE-ACC.VFRB MODIF. PHRASE.
1S AN OBJ.PRNLAND A PREP .PRON.PHRSE.
IS A DIR-OBJ.PRON.+ PREP.PRON.PHRSE.
IS A PREP.PRONL.PHRSE ¢ DIRLO0BJ-PHSES
IS A VERB PHRASE + VRB.MODIF.PHRASE.
IS A VRB.PHRSE«.+ IND.RELCLS.VB.M.P.
HES PREVIOUSLY NAMED SUBJECT.

REFERS TO SUBJIECT BY MEANS OF PRON .
NAMES SUBJECT BY MEANS OF NOUN PHSE.
IS AN INFIN.ABS.AND VRB.MOD.PHRASE.
HAS A NOUN PHRASE AS OBJECT.

HAS A PRONDUNI AS OBJECT.

IS A PART .PHRS.+ VRB.MODIF.PHRASE.
IS A CONSTRUCT!I PARTICIPLE PHRASE.

IS A ABS/CONST. PARTICIPLE PHRASE.
EMPHASTZES THE POSESSOR.

EMPHASLIZES THE THING POSSESSEDa

HAS NO SPECIAL EMPHASIS.

HAS SPECIAL SYNTAX FOR PRES.ACT.IND.
HAS A NAMED SUBJECT.

NAMES SUBJECTe SPECL «PRES.ACTIND.
HAS PRON.SUB.s SPECL.PRESACTIND.
HAS PRON.SUR. s SPECL cNEG.PR.ACT.INO.
NAMES SUBJe.r SPECL.NEG.PR.ACT.IND.
EMPHASIZES VERBAL IDEAy SPEC.PR.A .[.
REFERS TO SUBJECT PREVIOUSLY NAMED.

IS A POSSESSIVE INDEPENDENT CLAUSE. .

IS AN INDEFINITE INNEPENDENT CLAUSE.
IS A DEFINITE INDEPENDENT CLAUSE.
RECERS TO PREVIOUSLY NAMED SUBJECT.
NAMES THE SUBJECT OF THE VERB.

HAS REL.PRON.AS SUBJECT OF VERB. .
HAS REL.PRON.AS OBRJECT OF VERB.

HAS REL.PRONL.RELATED TC VERB. BY PRP.
BSES BIBLICAL HEBREW. CONJUNCT.IKY)
USES MODERN HEBREW CONJUNCTION(S)..
IS A YIME DEPENDENT CLAUSE.

IS AVFURPDSE—EESULT DEPENDENT. CLSE.
IS A CAUSE-REASON DEPENDENT CLAUSE.

1S A~CIECUHSTANTIBL PREP. PHRASE-u

IS THE PROTASIS OF THE CONDLSENTNCE.

fQUESTIGNS TRUTHICTREUHSTANCES OF SN.

ASKS: HHDIHHAT IS SUBJECT OF VERB-

C4-14

e
e

21



Statement No.

171
172
173
174
175
176
177
178
179

180

181
182
183
184
185

Table 4-5 (Continued)

Analysis Predicate

ASKS WHO/WHAT IS DBJECY OF VERB.
ASKS WHO/WHAT IS IND.OBJ.OF VERB.
QUOTES THE DISCOURSE TINDIRECTLY.
QUOTES THE DISCOURSE NDIRECTL Y.

HAS NO EMPHASIS ON DEPENDENT CLAUSE.
HAS SOME EMPHASIS ON DEPENDENT CLSE.
IS A SIMPLE SENTENCE.

IS A DEPENDENITI CLAUSE SENTENCE.

IS A CONDITIONAL SENTENCE.

HAS NO DEPENDENT CLAUSE.

HAS A DEPENDENT CLAUSE (NO EMPHAS).
HAS A DEPENDENT CLAUSE (EMPHASIS).
IS A DECLARATIVE SENTENCE .

IS AN INTEROGAITIVE SENTENCE.

IS AN IMPERATIVE SENTENCE.

4=-15
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Table 4-6
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STATEM

INDEX OF ANALYSIS
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Table 4-6 (Continued)

Symbol Class

Symbol
No. 1 2 3 4 5 6 7 8
1 H1 B2 83 o 8] 1] o 0
2 B Y 85 o o o 0 G 0
3 26 87 ] a 8] 0] g 9]
4 88 89 C o c C o o
5 ag 31 82 93 u 0 0 0
6 9y 35 0 0 0 0 o g
7 95 97 0 0 o o 0 0
8 98 99 1po0 101 162 103 0 0
9 104 105 108 0 c o 0 0
10 107 108 4039 o a 0 @ c
11 110 111 112 0 a D o 0
12 113 114 115 o G 0 o 0
13 116 117 118 119 1206 121 122 123
14 124 125 126 127 128 0 1} o
15 129 130 131 0 o 0 o 0
16 132 O o 0 5] o o 0
17 132 0 a 0 o o 0 o
18 133 o 0 0 a o o 0
19 134 135 136 o a 0 0 0
20 137 C 1] 3] o} o o 0
21 138 139 o 0 o 0 o o
22 140 141 C c 0 c o 0
23 142 D o 0 ) o) o 0
24 143 144 145 146 o o 0 0
25 147 148 149 150 151 152 o 0
26 153 0 0 o 0 a 0 0
27 154 155 155 0 1| o 8] D
28 157 158 0 0 o 0 0 0
29 157 158 0 o 0 0 1] 0
30 159 160 161 0 G o a 0
31 162 163 0 0 0 o o) 3]
32 164 165 166 167 U D (s o
33 168 0 U a o 0 o 0
34 169 170 171 177 o’ a o o
3E 173 174 a o g o o o
36 175 1786 0 D O 0 o 0
37 177 178 179 o 0 0 o 0
38 180 181 182 0 o 0] o 0
39 183 184 185 0 0 0 0 o
4-17 24




Table 4-7

LIST OF FEATURE VALUES

Feature

Feature

Subscript valve

_Subscript|  Name 1 2 |1 3 1 "4 5 [ 6 [ 7 1 8"
f compound- | f=1 f=2 f=3 | f=4 - - - -
__1ing _ - s

com.

once

compound-
ing
class

conj.

Symbol

class

one

negation
type

negation

Y =Y. S AN _
d determina-| indef.| def. - - - - -
tion | . _ _
n pumber sing dual. | pl. - - - -
g ~ gender masc. | fem, - - - - - -
o p pers. | first.| sec. | third - - - - -
r preposi- | r=1 | r=2 | pr=3 =4 r=5 =6 | r=7 | r=8
tion
- class _ S - S S—
a verb a=1 a=2 a=3 a=4 a=5 a=6 a=7 a=8
) class
\ voice act. pass. | refl. - - - - -
i mood ind. impv. | subj. - - - - -

pres.

futr.

4-18



Table 4-8 is a list of the variables used by the algorithm to-
gether with a description of each™.

4.2 The Procedure

This section describes the procedure for using the structural
model to analyze Hebrew sentences. It consists of the logical interac-
tion of a set of operational functions that manipulate the data of the
mapping functions in accordance with the specified values of the indepen-
dent variables supplied by the user. Basically the procedure begins with a
string of initial symbols of the Grammar of Hebrew Syntaxs and applies the
replacement rules of the grammar until only one terminal symbol remain.
The major operational functions required to perform this task are listed
below: ,

(1) Read in the initial symbols

(2) Write the initial symbols on the "A" list of symbols

(3) 1Initialize symbol counting indices

(4) Compare computed maximum value with 1

(5) Increment symbol counting index

(6) Compare symbol counting index with the computed maximum

value

(7) Read a symbol from the "A" list of symbols

(8) Write a symbol on the "B" list from "A" list

(9) Locate a grammar rule that applies to a given symbol

(10) Determine that a rule exists

(11) Determine that the rule matches the given symbol with res-—
ect to all subscripts :

o

(12) Initialize rule element counting indices
(13) Increment rule element counting indices

(14) Compare rule element counting index with the computed
maximum value

(15) Determine that an element of the rule matches an element
on the "A" 1list with respect to all subscripts

(16) Compute values for dependent-variable subscripts

bgee Section 2.2.1 of Part II for a detailed description of the wvariables
-as they apply to Hebrew. ‘

5Defined in Part I1 of this report.




Table 4-4

LIST OF VARIABLES

S - - - - — n i —— — F
Var. Var. Description Var. Var. Description

hw'h-v.u:

No. Name No. Name

1 SN Symbol No. 16 i mood

e

2 m opt./mand. 17 t tense
3 f comp. class 18 s stem i{
4 k comp. mo. 19 W, Root 1 f{
5 b comp. type 20 W, Root 2 )
6 c class 21 Wq Root 3
7 '3 neg. class 22 W, Root 4
8 y neg./pos 23 ST Symbol Type i
9 d definiteness 24 RN Rule No. 1€

10 n number 25 EN Element No.

11 2 gender 26 NRH No. Rt. Elements gf

12 p person 27 RT Restraint type
r
13 r prep. class 28 RS Restraint Subs. él
14 a verb. class 29 % No./gend. Trans. 5}
. ]
i

15 v voice g

4=20




(17) Prediet success of a rule after one or two passes.7
(18) Write a rule element on the "B" list
(19) Reset value of symbol counting index

(20) Erase the "A" list of symbols and transfer the symbols
on the "B" 1list to the "A" 1list

(21) Write sequence of analysis statements
(22) Construct a tree diagram of the generated sentence.

Many minor operational functions that are associated with these
are not listed. Thev are defined in Section 4.3 that describes the com—
puter program of the algorithm. The above are sufficient for explaining
the procedure of the algorithm.

The procedure consists of a logical manipulation of the opera-
tional functions so as tc analyze a sentence. The logical interrelationship
of the functions is defined in flow chart form in Figures 4.la and 4.1b.

The actual program of the procedure is more complex than this flow chart,
but this is sufficient for explaining the procedure.

The initial symbol is read in (Block 1)® together with the
value of all independent variable subscripts, and it is written on the
"A" list of symbols (LIST1) as the first symbol (Block 2). The number
of symbols on LISTL (Jpay) is computed and counting register Jd) is
initialized (Block 3). The value of Jmax is compared with 1 (Block 4),
if Jmax < 1 computation procedes to Block 21, otherwise to Block 5. 1Im
Block 5 the counting resister (J) is indexed by one and the value of J
is compared with Jpax to determine whether or not all the symobls on list
LIST1 have been processed (Block 6); if not, computation procedes tc
Block 7, otherwise to Block 20. '

In Block 7, the J-th symbol of LIST1 1s read, and an applicable
grammar rule is located (Block 9). If there is mno applicable rule
(Block 10) computation poes to Block 8, otherwise to Block 11. In
Block 8 the J-th symbol of LIST1 is written on LIST2 and computation
returns te Block 5. ' ' : :

In Block 11, a test is made to determine that the first left
hand element of the rule matches the J-th symbol of LISTI in accordance
with the following criteria: '

(1) Th%'symbal number must be the same for both symbols, or if not,
the grammar rule symbol must be a variable symbol; and

EThe "Block” number corresponds to operation function number previously
listed.

7predictive logic is required to synchronize the production of related
constituents because the rules of the grammar are unordered (by original.
definition). Prediction to a depth of two passes enables the algorithm
to analyze most simple Hebrew sentences.  Greater predictive power is
required %g%;mére complex sentences. ’

L 34 4-21



(i Read Initial Symbols 1:)
D _
(i; Write Symbols on LIST] 2:)

i

C
1]
>
|
[

No. of Symbols on LIST] max - I e

[
i}
=

Print Analysis
Statements

——
Construct
Tree Diagram

20

Trans?ér,LISTl
to LISTZ

Read J-th Symb
of LIST]

Write J-th
Symbol on LIST2

10
RULE ?

To Page b

Figure 4.1a: Flow Chart of Procedure
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12
Knax = B B: No. of elements
K = 0 in Rule
Jl_=_Jd
. \ A ]
13
=41 = J1 + 1
K= K+1
18

Write Right
Hand Element
of Rule on

LIST2
“Compute —
Value of 19
Dependent J=4d1 -1
Variables N
To p.a. to p.a. -
to p.d;
-C: Does J1-th Symbol of ‘ | D: Predict Success in 1
LIST1 Match K-th or 2 Future Passes?

element of Rule?

Figure 4-1b:  Flow Chart of Procedure
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(2) the symbol class must be the same for both symbols; and

(3) every fixed-valued subscript of the rule symbol must be the
same as the corresponding subscript of the J-th symbol; and

(4) the restraints on the rule symbol must be met.

If the criteria are not met (Block 11) computation returns to
Block 9 for location of the next applicable grammar rule. If the criteria
are met, computation procedes to Block 12.

In Block 12, the number of symbols on the right side of the rule
(Kpax) is computed and counting register (K) is initialized to zero and
register J1 is set equal to J. Then registers K and J1 are indexed by
one (Block 13) and the value of K is compared with Kpgx (Block 14) to
determine whether or not all the right left elements of the rule been
processed; if not, computation prcocedes to Block 15, otherwise to Block 18.
In Block 15, a test is made to determine that the Jl-th symbol of LIST1
matches the K-th element of the given rule in accordance with the criteria
listed for Block 11. If the symbols match computation procedes to Block
16, otherwise to Block 17. 1In Block 16, the values of the variable sub-
scripts of the K-th element of the rule are computed and computation re-
turns to Block 13.

In Block 17, a test is made to predict whether the present rule
would be satisified after one or two more passes, that is, whether the
Jl-th symbol of LIST1l will develop in one or two passes into the symbol
required by the present rule. If success is predicted computation re-
turns to Block 8 and the J-th symbol is held over so that the predicted
development can take place; if success is not predicted, computation re-—
turns to Block 9 for a new rule. In Block 18, the right hand element of
the rule is written on LIST2 with the computed values assigned to its
subscripts, and computation procedes to Block 19.

In Block 19, the value of the symbol counting index is changed
to the value J1-1, and computation returns to Block 5 to begin with the
next symbol on LIST1.

Referring back to Block 6, if all symbols on LIST1 have been
processed, computation procedes to Block 20 where the symbols on LIST1
are erased, those on LISTZ are transferred to LIST1l, LISTZ is erased,
and computation returns to Block 3 for processing the new symbols on LIST1.

Referring back to Block 4, if only one symbol remains on LISTI1,
the analysis is complete, so a list of analysis statements is assembled
(Blagk 21), a tree deagram of the analyzed sentence is constructed (Block 22),
and computation stops.




4.3 Computer Program of the Algorithm

This section describes a computer program of the Algorithm for
Analyzing Hebrew Sentences. First a flow—chart description of the program
is given, then an input map is provided with instructions on how to use
the program. Appendix B of this part of the report contains a source
language listing of the program in FORTRAN IV.

4.3.,1 Flow-Chart Description of Computer Program

for Analyzing Hebrew Sentences in terms of flow diagrams. The program

consists of a main program ANALYZ and the following subprograms:

(1) ALPHA

(2) DIAGRM
(32) LIMIT

(4) MACHER
(5) OUTPUT
(6) PARSE

(7) PROPHL
(8) PROPH2
(9) RERITE

(10) RULENO
(11) SYMACH
(12) VARATT
Figure 4-2 is a map of the program showing the hierarchy of

the calling sequences. The following sections contain descriptions of
each portion of the program.

4.3.1.1 Main Program ANALYZ

This section describes the operation of the main program of
the Algorithm for Analyzing Hebrew Sentences. 'This program manages the
overall operation of the algorithm and calls the various subprograms at
the appropriate times.

Figures 4.3 is a flow diagram of main program ANALYZ, The main
program performs the following operations:

(1) Reads the program optioms (Fig. 4.3a)
(2) Reads the Transliteration Table -(Fig. 4.3a)

(3) Reads the Matrix of Grammar Rules, transforms the‘alphaaﬁuméric
~data to integers using Subprogram ALPHA, and stores the trans-
formed rules in Matrix RULE (Fig. 4.3b). ‘
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Read (Card)

- (1) Read Program Options MODE, ITAPE,
ITRACE, IOUTPT,
IOUTRE, LIMAX

(: Rewind ITAPE <:)

Read ( INTAPE)
TRANSL, RULE, IPSI !
RESTRT, SYM, SYML,
I1SYMB, INDEX,

AMSG, ATTVAL

(i Rewiﬁﬁ (iTAPE) 41)

o To Page c

Read rules etc. R
from Cards _ Read (Card)
' TRANSL

(2) Read in transliteration &

Read rules etc. from Mag.
Tape if not MODE O

1=0
ISYMND = 0 -
ICLASS = 0 -*——*—(:i::) To Page b

IRULE = 0

‘Figure 4.3a: Program ANALYZ
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(3)

Read in Grammar Rules

(4)

Compute Storage address of

Rules

(5)

Read Restraint Matrix

(6)
Read Symbol Names

(7)
Write on Mag. Tape

From Pag

I

(/"‘N\

Read (ca}d)
RULE(I,J), J=1,29

= 1,NORULE

]

~

Compute
IPSI data

y

(et

Read (Card)
RESTRT

A,

7

)

Read (Card)

SYM

'

/"“\\

Read (Card)
SYML,

ISYMB

AW,

13

R

)

ead (Card)

INDEX

\_

1

/\

Read (Card)

AMSG

\_/

(/"‘\\

Read (Card)
ATTVAL

&

—

r Write (ITAPE)
TRANSL ,RULE, IPSI,RSTRT
SYM,SYML,ISYMB, INDEX,

: AMSG, ATTVAL

Figure 4.3b:
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from page b etc.

INITIALIZE
ITABLE, NODE

v

Read (Card)
HEBREW, NOP,

(8)
Read in Equivalent
Hebrew Sentence

- iMAXI
(9)
(10) .
?ﬁ?gi;? Symbols 1$%SEE%§6§?) :
c1at oymbot ENGLISH{I,K) I = 1,IMAX
- JJ = 1,18
'\ o - K = 1,4
(11) NODE(1,I) = 1
Initialize Tree NQDE(4,1)iITABLE(I,]) I =1, IMAX
Matrix NODE(5,1)=1TABLE(I,6)
(12) . LIM=0
Initialize IS TART = 8
Indices NODE2 = IMAXI
IPASS = 1
ITREE(1) = IMAXI
(ii:) to page d
Figure 4.3c: Program ANALYZ
- Q 4=29




from page c¢

to P.C

Make Rewrite CALL

Pass

(14)

Examine Limiting
Indices

(15)

If Incomplete
Pass

,;,,, ,,’, - V E— 4 -
RERITE (MON, J1, LIM) :) ;;

T WRITE
— — 4 ERROR
MESSAGE

WRITE
ERROR
- MESSAGE

['F

(16) IPASS :

Completed Pass, IMAXI
Reset Indices ITREE(IP
ISTART =

I
N
A

PASS + 1
ODE2-NODE]
SS) = IMAXI
0

(17)
If Last Pass

to P.g.

Figure 4.3.d: Program ANALYZ

4-30

87



]
o

NODE (6, NODE1)
NODE (7,HODE1)
NODE1 = NODE1 -

v
— O

(18a)
Skip if governed Node is
same as compound governing
Node

(20) | ' NODE 2=NODE (3, NODE1 )
o TRULE=NODE (6, NODE1)
Retrieve rule nos. - IMAX=NODE (7 ,NODE j

ISUM = 0
(P = IPASS

@ To Page f

Figure 4.3e: Program ANALYZ
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(18)
Hunt Back to first Node with
Alternate Rule

Write Error
Messagé

A:  NODE (4,NODE1)#NODE(4,NG)
or
NODE (5,NODE1)#NODE (5,NG)

3: ITABLE(NODE1,4)=0
And ,
ITABLE(NG,4)>0



from page e

h

TSUM=ITREE(L)
L

TSUM
IPASS

(21)

Cancel any
Previous
Prediction

- NOD1T = NODE1
NODE(6,NODE2)
NODE (7 ,NODF2)
NODE (5, NOD11)
NODE(7,NOD11) -

nnn+
oo oo —

1]

to p.d.

NODE2 = NODEZ-1

NODET = NODE1-1
———— ISTART = IMAXI+NODE1-ISUM
— J1 =1

Figure 4.3f: ¢rogram ANALYZ
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from page d

(22) =
Print Full Analysis CALL
QUTPUT( IPASS)

(23)
Print Hebrew
Sentence
(24) )

. . CALL
Print Tree Diagram DIAGRM(IPASS)

(25)

Print Analysis
Statements

C PRINT MESSAGE )

to page c

Figure 4.3g: Program ANALYZ
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(4)
(5)
12)

(7)

(8)

(9

(10)

(11)
(12)
(13

(14)

(15)

(16)
(17)

(18)

(19)
(20)

(21)

(22)

(23)

Computes a catalog of the Rules (Fig. 4.3b)
Reads the Restraint Table (Fig. 4.3c)

Reads the table of Symbol Names that are associated with a
symbol number (Fig. 4.3c), and other mapping functions

Writes these data on a magnetic tape for permanent storage
(Fig. 4.3c)

Reads the eguivalent Hebrew sentence and certain indices
(Fig. 4.3c)

Stops the program after the analysis of the last sentence
(Fig. 4.3c)

Reads in initial symbols and their English equivalents

(Fig. 4.3c)

Initializes tree diagram matrix data

Initializes certain bookkeeping indices

Makes a rewrite pass on the symbols in the string using
Subroutine RERITE

Examines the value of monitoring indices which limit the
maximum range of computation; if the range is exceeded, error
messages are written and computation ceases.

Examines the value of indices MON and I, if no Trules were
applied on the last pass (MON=0) or if the pass did not
process all symbols in the string (I#IMAXI), computation skips
to step (18), otherwise to (16).

If the pass was complete, reset certain indices

If not last pass, that is, there is still more than 1 symbol
in the string, repeat from step (13), otherwise skip to step
(22). ‘

Hunts back in derivation to first symbol with an alternate
rule yet available, but (18a) skips the symbol if it is iden-
tical with its governing symbol.

1f no symbols with an alternate rule are found, writesa dia-
gnostic message and terminates computation.

When the first symbol with an alternate rule is found, the
rule numbers are retrieved and certain indices are reset.

Previous predictions about the symbol are cancelled, other
indices are reset and computation returns to step (13).

When analysis is completed, print full analysis (upon request)
consisting of complete detailed listing of every symbol in
every rewrite pass, using subprogram OUTPUT.

Prints the Hebrew sentence being analyzed.
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(24) Prints a tree diagram using subprogram DIAGRAM (upon request).

(25) Prints a complete set of analysis statements using sub,_ogram
PARSE, prints a completion message and returns to step (8)
for another sentence.

4.3.1.2 Subprogram ALPHA

Subprogram ALPHA (Fig. 4.4) is used to transform alpha-numeric
symbols into integers for use in the computations of the program. This
subprogram permits input data to be submitted in a form more meaningful
to the user. The subprogram functions in the following manner:

(1) A given alpha-numeric symbol (input argument A)
is compared with each element in the table of
Transliteration (array TRANSL).

(2) When. a match is found, an integer value for out-
put argument IA is computed such that IA is one
less than the index L.

(3) However, if this value is 40, the value of IA is
made zero. This converts all spaces to zero.®

The tranformation of the data is shown in Table 4-1. Other
transformations can be obtained by changing the data in the Table of
Transliteration. Subprogram ALPHA is called by the Main Program ANALYZ.

4.3.1.3 Subprogram DIAGRM

This subprogram (Figure 4.5) 'is called by the Main Program
ANALYZ (step 24) to construct a tree diagram of an analyzed Hebrew sen-
tence. At this stage the analysis of the sentence is complete and data

stored in Matrix NODE, and Array ITREE. Matrix NODE contains a row
corresponding to each node in the tree diagram:. The data in Matric NODE
is as follows:

NODE(IL,J):

J = Node number

I = 1, Number of nodes the J-th node governs
I = 2, Line position of J-th node
1

= 3, node number of node governing J-th node
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N ) ( o Y
< RETURN / T -

Figure 4.4: Subprogram ALPHA
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I
I

4, Symbol type at J-th node

5, Symbol class at J-th node

Array ITREE defines the number of nodes at each level of the
tree as follows:

ITREE (I):
I = level number

ITREE (I) = number of nodes in I-th level.

Figure 4.5a outlines the four main operations of this subprogram
and refers to the corresponding figure for the detailed flow diagram of
that operation.

These Qperatians are:

(1) Compute the line position of each node. (Fig. 4.5bé&c).
This operation consists of filling in the data for Matrix
NODE(2,J). Computation starts with the first level of
nodes each of which is assigned a line position begin-
ning with position 1 for the first, position 2 for the
second, and so forth up to a maximum of 20. Computation
then goes to the next level of nodes and the position of
each node 1s computed to be midway between the position
of the nodes it governs. Successively lower levels are
computed until the last node is reached.

Steps 2 through 4 (following) are repeated in sequence for
each level of nodes in the tree diagram. These steps cause the computer
to print out the tree diagram of the analyzed sentence a level at a time
beginning with the first level. Three parts are required for each level:
(a) the upper connectors that show the relationship of the nodes in a
given level to the governing nodes at the next highest level; (b) the
symbol name and class of each node; and (c) the lower connectors that
show the governing relationship of a given nade to the nodes at' the
next lowest level.

(2) 'VWrite upper connectors (Figure 4.5d). The upper
connectors occupy two lines on the printed output.
The first one connects together (with a horizontal
line) nodes governed by a ccmmon higher level node.
The second line provides a vertical bar above each
nodes position. This is accomplished by using
various combinations of the following 3-character

words:

BLANK = AAA
DASHES = ———
BAR = IAA

L
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Where A represents a space. The logic for the first line is

as follows:

(a)

(b)

(3)

(4)

1f the governing node governs only one node, BLANK
+ BAR is written above the node position, that is
AAATAA.

If the governing node governs more then one node,
BLANK + DASHES (AAA---) is written above the first

of the governed nodes, DASHES + DASHES (—==—==) is
written above intermediate governed nodes, and

DASHES + BLANK (---AAA) is written above the last

of the governed nodes. This provides a continuous
line of dashes from the center of the position of

the first node to the center of the ponsition of the
last node that are governed by one common higher
level node. TFor the second line of the upper connec-
tors, BLANK + BAR (AAAIAA) is written above each node
that governs at least 1 node and BLANK + BLANK
(AAAAAA) 1s written above each node that governs

zero nodes.

Upper connectors are omitted for the first level of nodes.

Write line of nodes (Fig. 4.5e). This operation con-
sists of prlnting the symbol name and class at each
nodal position in the line. The symbol type is spe-
cified by NS=NODE (4,J), and the corresponding symbol
name is obtained from SYM(NS). The symbol class is
specified by NT=NODE(5,J) which is transformed to
alpha-numeric characters by CLS(NT). However, if the
symbol and class of a given node are the same as the
symbol and class of the governing node, BLANK + BAR
(AAAIAA) is written in the position of the node; this
eliminates redundant data from the tree.

Write lower connectors (Figure 4.5f£). This operation
consists of writing BLANK + BAR (AAAIAA) under the
position of a given node if it governs one or more
nodes and BLANK + BLANX (AAAAAA) if it governs zero
nodas. This is the sane as line 2 of the upper
connectors, so the same coding is used for both
under control of an index (IUPLOW). The lower
connectors are omitted for the last level of nodes.

iy



page b-c

COMPUTE
(1) LINE
POSITION

)\

- ‘ -
, WRITE
(2) UPPER -
CONNECTOR;_JSf/ page d
¢ WRITE ;
page f
( WRITE O\ |
4) LOWER | —
CONNECTORS<§#£) page T

RETURN

Figure 4.5a: Subprogram DIAGRM
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NP=ITREE(1)

A _
(:DO 3 L=1, NP :>*=‘———

(1) Compute position
of neodes

= L + 1
NG = NODE(3,L)

|
(]

C: [NODE(1.NG)>1]

NODE(2,NG) =
NODE(2,L)
- 1

to page cC

Figure 4.5b: Subprogram DIAGRM
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from p. b

Governing node put T =,:;,,i77' 17
mid-way between first L1=L-1+NODE(1,NG)
and last governed NODE(2,NG)=NODE(2,L )+NODE
node. (2,L1))/2

Corntinue If Last
Node, Otherwise

Repeat For Next. L> NODE] — to p.v.

Produce IPASS — — o

Omit Upper Connectors
For FTTSF Line to p.e.

Figure 4.5c: Subprogram DIAGRM
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(2) Write Upper/Lower
Connectors (Vert.)

G: [((NODE(1,N0)=0) or
{NODE(2,N0)=0))and
(NC<NODE1) ]

ALINE(L1) = BLANK
ALINE(LZ2) = BAR
NO = NO + 1

l

ALINE(L1)=BLANK
ALINE(L2)=BLANK

end of DO Loop

to p.f.

Figure 4.5d: 3ubprogram DIAGRM




p.d.

from

(3) Write Line (:DQ 40 L—g 17é0 :)
0f Nodes _ 1!

see at 21, p.c.

—
i
i
=
+
=
I

NS = NODE(4,NO)
NT = NODE(5,NO)

ALINE(L1)=BLANK

ALINE(L2)=BLANK =NODE(2,N0) NG = NGDE(3,NO)
o NO = NO + 1
H: [NS=NODE(4,NG)) and
NT=NODE(5,NG) ] B

JALINE(LT)=SYM(NS)
ALINE(L2)=CLS(NT)

Ly

ALINE(L1)=BLANK)
L ALINE(L2)=BAR

End of
Do Loop

to p.f.

Figure 4.5e: Subprogram DIAGRM
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NO=NO- I TREE (M)
(;; PRINT ALINE :)

{4} Write Lower Connectors
(vertical)

Omit if last line To Page h
From Page d
IEND = 0
IENDPO = O
Write Upper <:,Dﬁ 20 L=1, 20 i:)
Connectors (Horizortal) .
F: [L(NODE(1,NO)=0) Or
{NODE (2,N0)=0)] And
{O<NODET 1]
To Page ¢
Figure 4.5f: Subprogram DIAGRM

ol
G
i
]
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Frc.. Page

ALINE(L1)=BLANK!
AL INE (L2)=BLANK

NG=NODE (3,NO0)
NO1=NODE(1,NG)
NO2=NO+NO1-1
IENDPO=NODE (2,N02)
ALINE(L1) = BLANK

L

——

ALINE(L1)=DASHES
ALINE(L2)=BLANK
NO = NO + NO1
IEND=0

IENDPO=0

IENDPO>L ~
TALINE(L1)=BAR ALINE(1.2)=DASHES
NO=NO+1 e . -
£nd of L o 2 \E:W,,W _
Do Loop :
See Page f
- To Page h

X 7 Figure 4.5g: SubprogramE§££GRM
FRICES : *
LN 4-45




NO=NO-ITREE(M)

TUPLOW = 1

C prvt e )

Figure

2. asidk

i

5F

1"" to p.d.

from p.f.

NO=NO+ITREE(M)

end of Do Loop

RETURN

4.5h: subprograr DIAGRM

4=46
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4.3.1.4 Subprogram LIMIT

This subprogram (Figure 4.6) is called by Subprogram RERITE
and by Subprogram SYMACH to test symbols for certain specified limitations
on the values of their subscripts. The limitations are specified by
Subscripts 2/ and 28. Subscript 27 specifies the restraint type and
Subscript 28 specifies the subscript number to which the restraint applies.

The restraint type refers to a row number IR in Restraint
Matrix RESTRT(L,IR). The first number in this row, RESTRT (1, IR), tells
how many restraint numbers are on the list; the remaining numbers in this
row are limitations on the specified subscript. The logic of the limita-
tions is as follows: the value of the specified subscript must be equ 1
to one of the positive numbers on the list, or it must not be equal to
the absolute value of the negative numbers on tne list. 1If these res-

traints are not met the subprogram sets the logic monitor MATCH to ''false."

4.3.1.5 Subprogram MACHER

This subprogram (Figure 4.7) is called by Subprogram PROP.:1 and
PROFPHZ2 to comnpare two symbols in accordance with the criteria listed be-—
low. Subprograms PROPH1 and PROPHZ make predictions of the possible

the present string of symbols. In order to do this, the subprograms

select likely rules and put their appropriate symbols in registers (151

and IS2) which are used by MACHER to determine whether a symbol of a

given rule (IS2) could be applied to a given symbol under considerat:ion (IS1)
in the process of predictions.

The criteria, which apply to the first 17 subscripts (execlud-
ing 3) are as follows:
(1) The symbol types must be the same and
(2) one of the following must be true for each subscript
(a) the subscripts sare equal, or

(b) the subscript & and the symbol in IS1 is not
negated (t=st A), or

(c) the subscript of one or the other of the symbols
is an independent variable (test B), or

(d) the subscript »nf the symbol in IS1 is a depen-
dent variable and the subscript of the symbol
in I82 is a negative number (test C), or

(e) the subscript of the symbol in IS1 is a fixed
variable and the subsecript of the symbol in
ISZ is a dependent variable.

4-47

s

LRIC =% - 5

e 3




IR=SYMBOL (27)
IV=SYMBOL(28)
IM=RESTRT(1,IR)+1

MATCH = .TRUE.
IREST=-RESTRT(L,IR)

B: [INSYM(IV)=
RESTRT(L,IR)]
- C: [INSYM(IV)#IREST] -
End of Do
Loop
Y N o o , .
' MATCH = .TRUE. RETURN MATCH = .FALSE.
Figure 4.6: Subprogram LIMIT
4=48
ESET
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MATCH = "FALSE"

Print Msg

A: (L=7) and IS1(8)=0

C: [(IS2(L)<0) and
(IS1(L)<9)] or
[(1s2(L)=9) and

IST(L)<9)]
— Y
end of Do Loop _/ RETURN
Figure 4.7: Subpregram MACHER
:giﬁ 4-49
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If the above criteria are met, the logical variable MATCH is set to ''true',
otherwise 2 "false'.

4.3.1.6 Subprogram OUTPUT

This subprogram (Figure 4.8) is called by the Main Program
ANALYZ (step 22) to print out the data associated with each symbol in
the string after each rerite pass of the grammar on a string of symbols.
See Appendix C for an example of the resultant output from this subprogram.

4,3.1.7 Subprogram PARSE

This subprogram (Figure 4.9) is called by the main program
ANAILYZ (step 25) in order to print out a list of analysis statements
about ithe sentence being analyzed. At this stage of the computation the
analysis is complete and data defining the deep structure of the analysis
is stored in matrix NODE, and array ITREE (see Section 4.3.1.3 for more
detail). These data include the symbol number, symbol type and the index
number of the governing symbol for each constituent of the analysis.
For each unique constituent of the analysis, this subprogram assembles
an analysis statement of the form

wheare NS stands for a sequence of one or more symbol names in the form

The N, of the N2 ess 0f the N

1 i

where Nj is the name of the symbol about which the s_atement is made,

No is the name the symbol immediately governing Nj, and Nj is the name

of the symbol immediately governing N:;_,. N 1s the analysis predicate
that applies to Nj. Examples of the dutput of this subprogram are con-
tained in Appendix D. The data for a given analysis statement is
accumulated in array ACCUM. When the statement is complete, it is printed
out and the array is cleared for the next statement.

The operations of the subprogram are as follows:
(1) For each pass producad in the analysis the following
steps are performed:

(2) TFor each symbol recorded in the given pass, the follow-
ing steps are performed:

(3) Retrieve the symbol number of the J—-th symbol

(4) Accumulate the name of the J-th symbol from the table
of symbol names SYML.

o




Print J Symbols

Compute

Transliteration IR2

of Root

J = No. of Symbols
in Present
String

IR1 ITABLE(ILISTT,JJ,TQ) +

ITABLE(ILIST1,Jd,20) +
IR3 +
IR4 +

!TABLE(ILIST],JJ,ET)A
ITABLE(ILIST1,dd,22) -

[/

UG, R R e |

|

PRINT

1TABLE(ILIST1,§J,
L

End of Do Loop

RETURN

Figure 4.8: ;iubpr"ggram OUTPUT
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(5) Compute the index number of the governing node.
(6) 1If the symbol is not governed, skip to step (13).
(7) Compute the symbol number of the governing symbol.

" (8) 1If this symbol has previously been treated omit this
analysis statement and return back to step (3) for
the next symbol on the list.

(9) 1If the governing symbol is the same as the govermed
symbol, the information is redundant, skip to step (5).

(10) Accumulate the words '"'of the'" in ACCUM followed by
the name of the governing symbol.

(11) Compute ithe index number of the symbol that governs
the present governing symbol.

(12) 1If the symbol is not governed skip to step (13),
otherwise return to step (7).

(13) 1If the first symbol was a terminal symbol, skip to
step (16).

(14) Compute predicate index number.

(15) Print out the content of ACCUM followed by the given
predicate from AMSG, and return to step (3) for the
next sympbol.

(16) Print out the content of ACCUM followed by the word
"18" followed by the English equivalent of the first
symbol.

(17) For the subscripts £, k, b, ¢, £, ¥, d, 0, g, P> X,
a, v, i, and t, accumulate (in ACCUM) the semantic
values of those subscripts that pertain to the first
symbol.

(18) Print out the semantic values accumulated in ACCUM
and return to step (3) for the next symbol.

4.3.1.8 Subprogram PROPHI

This subprogram (Figure 4.10) is called by Subprogram RERITE
(step 12) in order tec predict the possibility of satisfying a given grammar
rule if its application were delayed one or two passes. This procedure
is used in order to avoid the premature abandonment of a rule which is
not being satisfied. Thus in the process of analysis, when a given symbol
does nct satisfy the requirements of the rule under consideration, before
a new rule is requested, this subprogram is called to answer the question
"will the requirements of this rule be met if one (or two) other rules
are applied first, and if so what is the first rule that should be applied?"
If a favorable prediction is made, the analysis i1s required to take the
predicted route before abandoning the rule under consideration. The
following operations are performed by this subprogram:
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See Page d

NAN = 0
NTERM = ITREE(?
N2 = NODE2

(:éa 90 I=IPASS,1,-{\)
_ -~

R

(1)
For each pass examine
symbols for Syntax Data

N1

N2 -ITREE(I) -1

A:

(N1>N2)0r(N1<0)

(2)
For each symbol of a
given pass

(3)

(i»Do 80 J=N1,N2 :)

See

. .
ACCUM(1) = "THE"
Ml = 2

IS

Page d

Accumulate Data
about symbol at

Node J

2
NODE(4,J)

Retrieve Symbol No. —

B: (IS>76)And(J>NTERM)

To Page d

To Page b

Figure 4.9a: Subprogram PARSE
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181 From Page a

IC = NODE(5, J)

158 = 1S

ICC = IC

M2 = M1 + ISYMB(IS)=1
M3 =20

R
(oo 1 M7=M17.77M2>
Y

M3 = M3 ¥ T - — : (4) 7
ACCUM(M) = SYM'(IS M3) Accumulate name of
M - - - J~-th Node
End of Do Loop
, e (5)
NG = NDDE(?jJ) Compute Govern. nodea

—u=— To Page d
(6)

if not governed

C: (NG = 0) or (NG >NODEZ2)

Ffrom Page ¢

(7)
Compute gov. symbol type

-To Page ¢

To Page ¢

Figure 4.9b: Subprogram PARSE

4-54 -
- 81




From Page b

NSC=NODE (4,NG)

(8)
Skip if Node has
been treated

D: (IS=NSG)AND(IC=NSC)

(9)

Skip if governing
Node same as
Governed Node

E: (ISS=NSG)AND(ICC=NSC)

Ml = M2 + 1
M2 = M1 + 1 )
ACCUM(M1) = "OF"
ACCUM(M2) = "THE"
Ml = M2 + 1
M2 - M2 + ISYMB(NSG)
M3 = 0
l (10)
(roz wm, w2 ) Accumulate Name of

— Governing Node(s)

M3 = M3 +
ACCUM(M) = SYML(NSG,M3)

0) or
NODE2)
To Page b
81 IS5 = NSG d

ICC = NSG

Figure 4.9c: Subprogram PARSE

o iyfg;g 4=55




(16)

(17)

(18)

From Page b, c

NAN = HAN + 1

ACCUM(M) M=1,M2
"Is" ENGLISH(J L)
L=1

B
+
ACCUM(M1)
ATTVAL (M,

Figure 4.9d:

NAN = NAN+]

ACCUM(M) M=1
AMSG(IMSG L)L

Print NAN
M,
=1,

End of Do Lonﬁ
See Page a

N2 = N1 =1

G:
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End of Do Loop
See Page a

Subprogram PARSE

63

-A AT

(13)

If first symbol was
terminal

(14)

Compute predicate index

(15)

(M=3,4) and
E(ITABLE(J 3)=0) or
(1TABLE(J,4)=0}]



(1)

(2

4)

Vi
15,
"t

(6)
7

(8>

(9

(10)

{11)

A test is made to determine whether the present symbol
under consideration (stored in register SYMIN) has failed
to meet the requirements of the given rule for .cher rea-
sons. This is true if present symbol matches the rule
element as to symbol type and symbol class. If this is
the case, skip to step (11).

Computa the address of those prediction rules that apply
to the symbol in SYMIN, by computing

(a) the starting rule number (IR1l) and
(b) the ending rule number (IR3)
If there are no prediction rules, skip to step (12).

Compute the address (IR2) of the right hand member
of the present prediction rule on the list.

Put the current symbol under consideration in rzagister
IS1, the IR1-th rule element in register 182, the pre-
sent rule element (defined by IRULEl) in register 1S3,
and the right hand element of the prediction rule in
is4.

Using Subprogram MACHER, determine that the symbols in
IS1 and IS2 match, if not skip to step (7).

Using subprogram MACHER, determine that the symbols in
IS83 and IS4 match, if not skip to step (9).

Advance the index (IR1) of the prediction rule element
and of the present symbol (IN)

If IRL > IR2, the symbols in the string will satisfy
the prediction rule, skip to step (14), otherwise re-
turn to step (4) and repeat from there for the new
set of indices.

Using subprogram PROPH2, predict satisfaction of the
present "prediction" rule at the next pass, if pre-
diction is favorable (ID=4) skip cto step (14).

Reset ID to zero and compute the address (IR1l) of the
next availsble prediction rule; if there are no more
(IR17IR3) skip to step (13), otherwise return to step
(3) for processing the next prediction rule.

No future satisfaction is predicted because the present
rule failed to meet the requirements of subprogram
SYMACH or LIMIT {previously applied); set ID=1 and re-
turn.

There are no rules that apply to the present symbol
under consideration, therefore no future satisfaction
is nredicited; set ID=2 and return.
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(13) The prediction rules were exhausted and none predicted
future satisfaction, set ID=3 and return.

(1.4) sSatisfaction is precicted if the rule at address IR4
is applied first; set ID=4, IR=IR4, and 'IM=IR3, and
return. :

4.3.1.9 Subprogram PROPH2

This subprogram (Figure 4.11) is called by subpzogram PROPHL
(step 2) in order to predict the possibility of satisfying a given grammar
rule if its application were delayed two passes (see Section 4.3.1.8 for
further discussion). The following operacions are performed by this sub-
program: :

(1) Compute the address of those prediction rules that
apply to rule element defined by input argument IR,
by computing '

(a) the starting rule number (IR1) and
(b) the ending rule nuuber (IR3)
If there are no rules, skip to step (7).

(2) Compute the address (IR2) of the right hand member
" of the present prediction rule on the list.

(3) Put the IR-th rule element in register IS1l, the
IR1-th element in regist=r IR2, the present rule
element: (defined by IRULZl) in register IS83, and
the IRI-th rule element in register IS4.

(4) Using subprogram MACHER determine that the symbols
in I51 and 182 match, 1if not skip to step (6).

(5) Using subprogram MACHER determine that the symbols
in IS3 and IS4 match, if not skip tc step (6),
otherwise to step (9).

(6) Compute the address (IR1l) of the next available
prediction rule; if there are no more (IR1~¥IR3),
skip to step (8) otherwise return to step (2) for
processing the next prediction rule.

(7) There are no rules that apply to the symbol under
consideration, therefore, no future satisfaction is
predicted; set ID=2 and retuin.

(8) The prediction rules were exhausted and none pre-—
dicted future satisfaction; set ID=3 and return.

(9) Satisfa.tion is predicted by the rule just tested;
set ID=4 and return. :




(1) If previous failuve Page c
IN = NODE] A: (SYMINCI)SRULE(IRULE,1))
Coaha e IR=0 AND[ (SYMIN(B) = 9) or
IFogk ahegdtuggmé?{é iM=0 {SYMIN(6) = RULE(IRULE,6))]
for present symba 15 = SYMIN(1)
IC = SYMIN(6)

(2) Compute ‘———F‘GQ 1 L=1,8 )
Rule Nos. ! ,
(2a)

Starting IRl - IPSI(IS, L, 1)
Rule No.

— Do 3 L=8,%, -1 )
_ (20) IR3 = IPSI(IS, L, 2)
Ending
Rule No. — — —

I .
——t 4 To Page b
—/ ;

@ S To Page ¢

End of Do Loop

Figure 4.10a: Subprogram PROPH1

ERIC Ch 66
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L 4 From Page a

IR2 = IR1 + RULE(IR1,Z6) (3) Address of
IR4 = IR1 right element

| Oamm—— 7Eiaid:17 L = 1,2;) (4} Enter critical elements
S — into registers

I51(L) = ITABLE(IN,L)
1s2(L) = RULE{IR].L)
153(L) = RULE(IRULE1,L)
I54(L) = RULE(IRZ,L)

< - End of Do Loop

(5) Does present Rule Match — -
Input Symbol? CALL I“U\(ZHER(ISLISE))

{6) Does present Rule Match
required symbol?

Page ¢ ,,,

(9) 1s there satisfaction
at next level?

Page ¢ \f;\‘ )
Figure 4.10b: Subprogram PROPHT"
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From Page b

(10)

last prediction
rule?

(7
Advance Symbol
and Rule Indices

(8)

if rule is satisfied

p. a
|'il' 94
. — — - 1D = &
1D =1 IR = IR4
— — - IM = 1IR3

.

LS4

ERIC

Aruitoxt provided by Eic:
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(1)

Compute Rule No.

(1a)
Starting No.

(1b)
Ending No.

Start

RULE(IR,1)
RULE(IR,6)

!

Wmﬁ=;%_{i Dol L=1,8 :)
i 4

IR1 = IPSI(IS,L,1)

Is
IC

end of
Do Loup

Page b

—( i L e
e ,e

- IR3 = IPSI(1S,IC,2)

end Qf,,,
Do Loop

Figure:-4.11a: Subprogram PROPH2
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4 Page a

IR2 = IR1 - RULE(IR1,26) (@)

R |
‘r=-—-—b(no 41 L= 1;29)

!
RULE(IRfL))

) RULE(IRT,L) :
Page a 153(L) RULEleU£EI,L) (3)
154(L} = RULE(IRZ,L)

end of B
(7 Do Loop

IST(L)
Isz{L)

—( 4

|
—
[~
[}
4%

CALL MACHER(ISl,Igg) (4

@ALL MACHER(xss,I@ (5)

(9)

T
— D = 4 ~{ 94 ¢ MATCH

IR1 = IRZ + 3 (6)

Figure 4.11b: Subprogram PROPH2
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.3.1.70 Subprogram RERITE

This subprogram (Fig. 4.12) is called by the Maln Program ANALYZ
step 13) to apply the appropriate replacement rule to given symbols and
rite the replacement symbol on the rerite symbol list.

The subprogram performs the following operations:

(1) Initialize certain indices

(2) Examine the present value of symbol counting indix I,
if it is greater than the number of symbols in the
present pass (IMAX) return, otherwise continue.

(3) Increment indices I, LIM, and NODEl, and place the
NODEl-th symbol in register SYMTHM,

(4) Examine the value of index J, if J#0 skip to step
(9), otherwise continue.

(5) Using subprogram RULENO, compute the indices of the
rules that apply tu the present symbol uader con-
sideration; store these values in matrix NODE for
the symbol under consideration; and compute the in-
dex of the right hand element of the first rule.

(6) If there is only one rule, clear any rule numbers
stored in matrix NODE for the present symbol.

(7) 1If there is no applicable rule skip to step (24),
otherwise continue.

(8) Initialize certain indices in preparation for checking
symbols in the string against the left hand elements

of. the present rule, place the right hand element of
the rule in register SYMBOL, and skip to step (103}.

(9) Clear any rule numbers starad in matrix NODE for the
present symbal.

(10) Increment index J and IRULEl, and compare J with JMAX;
if J>JMAX skip to step (18), otherwise continue.

(11) Using subprogram SYMACH, test to see 1f the symbol in
register SYMIN matches the J-th symbol of the given
rule; if they match skip to steP (16), othexrwise con-
tinue. .

(12) At this pgint9 the symbol under ;Qnsideratign has been
found net to match the present rule, however before
abandoning the rule, subprogram PROPHl is used to pre-—
‘dict possible future satisfaction of this rule if its
application is delayed one or two passes; 1f the pre-
diction is favorable " (ID=4) skip. to ‘etep (27), otherwise
continue.

et '."7.1
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(13)

(14)

(15)

(18)

a7

(18)
(19)

(20)

(21)
(22)
(23)

(24)

(25)

If the present element of the rule is optional (test A),
make certain bookkeeping adjustments and skip back to
step (1L0) to compare the present symbol with the next
element of the rule, otherwise continue.

If the present rule involves compounding (J3#0) skip
to step (15), otherwise make certain bookkeeping adjust-—
ments associated with abandoning the present rule and

able rules.

Make adjustments to certain indices asscciated with
compounding and return to step (4).

At this point, the symbol under consideration has been
found to match the J-th element of the given rule, so
using subprogram VARATT, the values of the dependent
variables associated with the symbol are computed, and
the governing mode for the symbol is recorded.

If all the elements of the rule have been satisfied
(J=JMAX) skip to step (19), otherwise return to step
(2) for further consideration of the remaining elements
of the rule.

Reduce the value of indices NODEl and I by one and continue.

Using subpfogram LIMIT check the right hand eliz=ment of
the present rule for any imposed restraints. If the
restraints are not met return to step (14) to select

"a new rule, otherwise continue.

If the present rule involves compounding (J2=1), Increment
J3 by 1, transfer the symbol in register SYMBOL to register
SYMIN, make bookkeeping adjustments and return to step

(4), otherwise continue.

Make adjustments to certain bookkeeping indices, and

increment index NODE2 by one.

If the rule involves compounding, make further bookkeep-
ing adjustments. ,

Write the right hand element of the rule with the com-
puted values of its subscripts (as contained in regis-
ter SYMBOL) as the NODE2-th symbol of the analysis,

and skip to step (30). - o ’

If the present rule involves compounding that is not
yet complete (test C) return to step (la) otherwise
continue. : :

If the present rule involves compounding which is now
complete (J3#0) return to step (21}, otherwise continue.
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(26) 1If the present rule does not involve compounding (J2=2)
skip to step (27), otherwise set J1=0 and J2=2 and return
_ to step (1l4a).
(27) Make bookkeeping adjustments to certain indices and con-
ince.
(28) 1If a pxedictian of future satisfaction of tha present

gated) as a predictian for the next symbal Df the
derivation and store the number of the prediction rule
as a prediction for the present symbol, and in either
case continue.

(29) Make bookkeeping adjustments and copy the present symbol
(index NODEl) on the next list (index NODE2) and continue.

(30) Initialize certain indices in preparation for the next
rule and return to step (la).

4.3.1.11 Subprogram RULENO

This subprogram (Figure 4.13)is called by subprogram RERITE
(step 5) to compute the grammar rule number that applies to a given sym-
bol. The grammar rules are stored in Matrix RULE, and the computed rule
numbers are as follows:

the number of the first element of the first

IRULE =
rule that applies to the given symbol
IMAX = the number of the last element of the last

rule that applies to a given symbol.

For simple (non-—-compounded) symbols the applicable rule numbers
initially were computed in Main Program ANALYZ (step 4) and stored in
rule catalogue IPSI. The data is stored so that for Symbol 18, Class IC,
IRULE = IPSI(IS,IC,1l) and IMAX = IPSI(IS;IC,Z).

The subprogram computes the rule numbers according to the follow-
ing hierarchy:
(a) Compound symbcls
(b) Simple, non-negated symbols.
The following opératioﬂs are performed:
(1) If the symbol under consideration is beding presented
for the first time (J1=0) continue, but if at least
one rule has been previously tried (J1#0) skip to step
(18) '

N5 73
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NSTART = NODE1 (1) Initialize
M5TART = HODE2
I1=20 Jd=0
MPN = 0

Jz =1 Jd3i =0

I = ISTARY
NODE1 = NSTART
NODEZ = MSTART

Page b
(2)
) ]
LIM = 1
1 =1+1
HODE1 = NODE1 + 1 .
[SYMIN(L) = 1TABLE{NODE1,L),L=1,29]
(9)

. (5)
CALL RULENP

Y

N@DE (6,NODE1) = IRULE
N@DE(7,NODE1) = IMAX
IX=IRULE+RULE(IRULE.25)

page b (j:) . |mopE(s,NODET) =
i ) NODE (7 ,NODE1 )

I
o ol

]

IRULET = IRULE-1

JMAX = RULE(IRULE,26)

JJ = JMAX + IRULE ,

[SYMBOL(L) = RULE(JQ§%)
L =

1,2

NPDE (&,HODE1) = O
NPDE(7,NMODE1) = O

Figure 4.12a: Subprogram RERITE
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SYMBOL (26)~1

SYMBOL (26) =

from page a

d=J+7

 IRULE! = IRULE1 + 1

(10)

_ ISTART
ODE1 = NSTART
) A

Jl =

NUD]] = NORE1
NODE(6, NDDT]

NODE(7, .NOD11

NODE (&6 ,NODE2

NODE(7 NDDEE

N EELES

Figure 4.12b:

4-68

A:

RULE (IRULE1,2) = 1

{Compoundfing Branch}

Jl = J71 +
NODE1 = NSTRT1
I = ISTRT1

Jd =0

Page a

B:

Subprogram. RERITE

NODE(5.NODE2) =



Page b

CALL VARATT ' (16)
Cen )
y

NODE (3, NODE1) NODEZ2 + 1

a7

101

HODEY =

1= I-1 (18)

MON = MON + 1
ISTART = I
NODE2 = NODE2 + 1

HODE2~400

F

RETURN

MODE(4,NODEZ) = SYMBOL(1)
NODE(5,MODE2) = SYMBOL(6)
NODE(1,NODE2) = SYMBOL(26)

IF(SYMBOL(4)=1) SYMBOL(4)=2
K = SYMBOL (4)

Q

Aruitoxt provided by Eic:

N
ERIC

Page a

J3 = J3 +
[SYMIN(L)
J 0

[

SYMB@L(L), L = 1, 29]

J =0

ISTRT! = 1
NSTRT1 = NODE}

Compounding Branch

76

Page 1

%1 = SYMBOL(3)
= SYMBOL(S)

K3 =¥ =~ 1

IF(k1=3 6 K2=3) K3 = K

K + K3

4-69

] 74 ' Page d

Figure 4.12c: Subprogram RERITE



— _(23)
(:; ITABLE(NODEZ,L) = SYMBOL(L), L = 1,29 )

é Page e

(24) Rewrite 1 SYMBOL
’ due to HOLD command

C: J2=1 And J34#0 And
SYMBOL(1) = 97

Page ¢

N1 = NODE1
ISTART = ISTART + 1 (27)
NODE1 = NSTART + 1 —
HODE2 = NODE2 + 1

NODE(G,NCUEZ2) = =IRULE
NODE(7,HMODE2) = IMAX (28)
HODE(6,H1) = -IR ,

NODE(7,N1) = IM

Page e

Figure 4.12d: Subprogram RERITE
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NODE (3 ,NODE1) = NODE2

NODE (1,H0DE2) = 1

(29) NODE(4,NODE2) = ITABLE(NODE1,1)
NODE (5,NODE2) = ITABLE(NODE1,6)

[ITABLE(NODE2,L)

= ITABLE(NODE1,L),L = 1,29]

gl

o
il

a -
(0
NSTART
MSTART

i n
oO—CQ O

]
=
o
-
m
™)

Figure 4.12e: Subprogram RERITE
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(2 If universal rules should be considered (J2=1)
continue, but if phrase rules should be considered
(J2=2) skip to =tep (10).

(3) At this phase the symbol under considesration is being
considered for possible application of universal rules,
so certain indices are initiali=zed.

(4) If this symbol and the next one are both of the same type
(i.e., possible compounding pattern FF), set index IC=4
and skip to step (1l4), otherwise continue.

(5) 1f this symbol is followed by a conjunction and another
symbol of the same type (i.e., possible compounding
pattern F+C+F), skip to step (7) otherwise continue.

(6) If this symbol is followed by a comma, another symbol
of the same type, and either a comma or a conjunction
(i.e., possible compcunding pattern F +, + F +,/C),
continue, otherwise skip to step (8).

(7) At this point, iiL has been determined that the rules
governing compounding apply; set IRULE=IPSI (97,1,1)
the index of the first element of the first compound-
ing rule for class 1l; set IMAX=IPSI(97,3,2) the index
of the la=st elemert of the last compounding rule for
class 3; set Ic=1 and return.>

(8) At this point it has been determined that no compound-—
ing rules apply to this symbol; 1if, however, previous
compounding rules have been succassfully executed
(J3#0) on this symbol, set IRULE=0, IMAX=0 and return,
otherwize continue.

(9) At this point it has been determined that compounding
rules are not applicable to this symbol either now or
in the past, set J2=2 and continue.

(10) At this point consideration is given to phrase rules
(non-universal) that may apply to the symbol; set the

index IS=SYMIN(1l) the symbol type, and index IC=SYMIN(6)
the symbol class and continue.

(11) If the present symbol has a prediction rule recorded
for it [NODE (6.,NODEl) #0], assign the indices of that
rule to IRDLE =nd IMAX, and return, otherwise continue.

(12) If the present symbol has an undefined class (IC=9)
skip to step (17), otherwise continue.

(13) At this pcint, a test is made for the presence of rules
that_applyrgorall classes of the symbol, these rules

9The computaticﬁ af this step is depandent on the- "content" of the
‘grammar. :
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(14)

(15)

(16)

17>

(18)

(19)

are filed under class 1, so here the rules in class
1l are examined; IRULE is set to the index of the
first class [IPSI (IS,1,1)], if no rule exists
(IRULE=0) skip to step (14); if a rule exists and
its class is undefined [RULE (IRULE,6)=9] skip to
step (15), otherwise continue.

At this point it has been determined that the

grammar has no rules on the given symbol that

apply to all classes; set IRULE to the index of

the rule for the given class IC[IRULE=IPSI (IS, IC,1)]
and continue.

Set IMAX to the index of the last element of the
last rule for the given class IC [IMAX—IPSI(IS Ic,2)],
and continue.

If no rule exists (IRULE=0) skip to step (17); however,
if a rule exists, and if IMAX=Q, it means that rules
exist that govern all classes but none exists for the
given class only, set IMAX=IPSI(IS,1,2), and return.

At this point it has been determined that the given
symbol has an undefined class, so all available rules

on the symbol must be supplied; set IRULE=0 and (17a)
find the index of the first element of the first rule
that applies to lowest ixiumbered class of the given
symbol and if one exists, set IRULE equal to that index;
and (17b) find the index of the last element of the last
rule that applies to the highest numbered class of

the given symbol, and if one exists, set IMAX equal to
that index, and return.

At this point it has been determined that a set of
rules has already been located for the given symbol
and that the most recent one examined was not satif-
fied; the following sequence of operations computes
the index of the next available rule in the set; if
the rules of the set are "universal' rules [IRULE >
IPSI (87,1,1)], set index J2=2, and in either case
continue. 8 ' o

Set the index IS (symbol type) equal to the type for
the most recent rule (IS=RULE(IRULE,1)]; and set

the index IC (symbol class) equal to the class of
the most recent rule .[IC=RULE(IRULE, 6)], with the
exception that if the rules. are universal (IS-97),
IC is set equal to the value of subscript f
[IC=RULE(IRULE,3)], then continue.!?

" T0The computation of this step 1s dependent on thé’ eontentf‘Of the
grammar. . .

.‘EBK)A‘



(20) Set the value of IRULE to its present value plus the
number of elements in the specified rule, plus 1 (the
index of the next rule in the set), with the exception
that if the most recent rule was the last rule (IRULE >
IMAX), set both IRULE and IMAX to zeroc, and return.

4.3.1.12 Subprogram SYMACH

7 This subprogram (Figure 4.14) is called by Subprogram RERITE
(step 11) to check that the '"present rule symbol" matches the '"present
constituent' with respect to the criteria of the grammar. The subprogram
performs the following functiocmns:
(1) 1Initializes the logic monitor MATCH to "'true'.
(2) If the symbol types do not match or if the
"present rule symbol'' is a wvariable symbol,
sklp to step 14,
(3) Tor each subscript up to 17 perform steps
4 through 15.

(4) If subscript 3, and the '"present rule symbol"
is a variable symbol, skip to step 15.

(5) 1If subscript 7, and the "present rule symbol"
is not a negative, skip to step 15. -

(6) If the value of the given subscript of the
"present rule symbol" is 9, that is, it is a in-
dependent variable, skip to step 15.

(7) If the value of the given subscript of the
"present rule symbol' equals the value of the
subscript of the "present constituent,'" skip
to step 15.

(8) 1If the given subscript of the ''present constituent"
is an independent wvariable skip to step (15).

(9) If the given subscript is a negative number for
the 'present rule symbol" and it is a fixed
value (<9) for the ''present constituent", skip
to step (15).

(10) If the given subscript is not a dependent variable

‘ for the ''present rule symbol", skip to step (14).

(11) 1If the given subscript of register SYMBOL is equal
to the value specified by the rule, skip to step
(15). :

(12) 1If the given subscript of register SYMBOL is less

' than 9 and equal. to the value of the corresponding
‘subscript of the '"present constituent', skip to
step (15). '

4=74 et




(1)

(2) (G;Q TO (1, 2), J2 — p.b.

(3) T IS = 97 ) ~
First Check for IT = NODE 1
Compounding I1 = 11 + 1
12 =11 + 2
13 =11 +3

(4)
A: Is pattern FF?

(5)
B: Is pattern F+C+F

IRULE =
IPSI(1S41,1)

IMAX =
IPSI(15,3,2)

(6)
C: [Is pattern
Frg+F+{2}

Figure 4.13a: Subprogram RULENO
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(8) No Compounding Rules

apply; were Compound-
ing Rules in
Operation?

(9) Go to "Phrase"
rules

(10) éﬁ?;gn Phrase'’ SYMIN(1)
ul SYMIN(6)

IS
IC

assign pred. rule

(11) Is There a prev.
prediction?

D: NODE(6,NODE1)=0

IRULE= |NODE(6,ilODE1)
IMAX = NODE(7,H{ODE1)

RETURN

(12) Is Class
undefined?

Figure 4.13b:  Subprogram RULENO
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e From Page b

IRULE = IPSI(IS,1,1)

(13) Try for rule on
undefined class

If none,use rule
for class IC

E: RULE(IRULE,B) = 9

(14)

IMAX = IPSI(IS,IC,2)

(15)

(16) 1If no rule try
for any rule on IS.

IMAX

IPSI(1S,1,2)

T

-1

Return

Figure 4.13c: Subprogram RULENO
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(17) Find rules for all
classes

(17a)

G: IPSI(IS,L,1)=0

(17b)
H: IPSI(IS,L,2)=0

@ From Page b & c

IRULE = 0 l

!
—=((o0 L-1.8 )

-
I
|
|
| 2 E
: G’ —=1 [RULE = IPSI(IS,L,1)
i I .
! T
LE_EESESLH_ 30
Do Loop
40 y==— - y

IMAX = O
I——-—(Da 50 1=8, 1, =1 )
I —
|
i ) -
= IMAX = IPSI(IS, 1, 2)
l _ ———
|
i
|

Beturn

Figure 4.13d: Subprogram RULENO
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(18) 1f Compounding
F: IRULE>IPSI(97,1,1)

-
|

. _

IS=RULEEIRULE,1;

1C=RULLE (1IRULE,6

(19) If Compounding,
Class is governed by
Subscript f.

IC = RULE(IRULE,3)

(20) : BN SE—_
Compute next o e Tl € - .
Available Rule IRULEEIRULLfRULE(IRULE,26)+1

-2

If no more, -7 - —
Initialize ‘i:ZBULE>1MAX T | IRULE =0
N _IMAX = 0
F
“RETURN

Figure 4.13.e: ‘Subprogram - RULENO
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= JTRUE.
IRULE + RULE(IRULE,26)

(1)

Subprogram SMYACH

SYMIN(1) = RULE(IRULE1,:
(RULE(IRULE1,1) = 97) and
(SYMBOL(1) = 97}
(RULE(IRULES,1) = 97) and
(SYMIN(1) = SYMBOL(1))

2L=§; and SRULE(IRULET.T) # 97)
L=7) and (SYMIN(8) = 0)
(RULE(IRULET,L) = 9

SYMIN(L) = RULE(IRULET,L))
SYMIN(L) = 9

(RULE(IRULET,L) <0) and
(SYMIN(L) =<9)

(RULE(IRULET,L) »9) and ©(5)

L4k fulel (g} o >
SRR R ' o eu

(=

(RULE(IRULET,L) = RULE(JJ,L)) E LI
K: SYMBOL(L) = RULE(IRULE1,L)
M: (SYMBOL(L) <9) and F
(SYMBOL(L) = SYMIN(L)) . '
N: SYMBOL(L) =9 (6) T
<_F e
F
: [F
(8) T
H -
: v
B (15) 16
(gziilll.'*T Ve . call
, LIMIT
F

(o) . \ (14
r__ F — e 2 MATCH=, FALSE.

Figure 4.14: Subprogram SYMACH
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(13) 1If the given subscript of register SYMBOL is 9,
skip to step (15).
(14) Set the logic monitor MATCH to ''false' and return.

(15) If the last subscript (L=17), skip to step 16,
otherwise increment L and return to step (3).

(16) Using subprogram LIMIT, test the symbol for ary
specified restraints, and return.

4.4.1.13 Subprogram VARATT

This subprogram (Fig. 4.15) is called by subprogram RERITE
(step 16) to ccmpute the value of the various dependent variable sub-
scripts for the "present rule symbol.' For a given rule, certain of the
subscripts may be desiginated as dependent variables--that is, the values
of these subscripts depend on the values of the corresponding subscripts
in the "present constituent.' These dependent variable subscripts are
written as lower case alphabetic characters in the rules; these were
transformed to integer numbers when the rules were read in by the main
program (step 3). Reference to Table 4-1 indicates that all alphabetic
characters have been transformed to an integer value greater than 9, so
that this test is used to identify dependent variable subscripts. :

This subprogram performs the following operations:

(1) 1If the "present rule symbol' is a variable symbol
(used in rules for negating or compounding), set the
symbol type subscript of the "present rule symbol" to
the same value as that of the "present constituent"
and store this value in register SYMBOL.

(2) For subscripts 2 thrcugh 22, perform steps 3 through 5.

(3) If the given subscript of the "present rule symbol' is
-1, set the corresponding subscript of the register
SYMBOL ta 1l greater than the value of the subscript
of the ''present constituent,'" and in either case
continue.

(4) 1If the given subscript of the "present rule symbol"
is a dependent variable (”9), set the corresponding
subscript of registar SYMBOL equal to the value of
the subscript of the '"present constituent,' and in
either case continue.

R 8K



(5)

(6

P

)]

€))

(10)

(11)

(12)

(13)

(14)

(15)

(16)

If not the 22-nd subscript, advance index L by one
and return to step (3), otherwise continue.

If the symbol type of the "present constituent"
is not the same aa the symbol stored in register
SYMBOL, return, otherwise continue.

If the symbol stored in register SYMBOL indicates
that compounding after pattern 2 is being performed,
continue, otherwise returm.

For symbols being compounded after gaﬁtarn 25 the
following operations are perférmedsfl

For phrases with conjunctive compounding (b=1),

the number feature of the phrase is set to

plural (n=3). ,

For phrases with undefined number (n=0), the
number of the phrase is set to that of the ''present
constituent." :

For phrases with undefined gender (g=0), the
gender of the phrase is set to that of the ''present
constituent."

For phrases with undefined person (p=0), the person
of the phrase is set to that of the ''present con-
stituent."

For the feature number, the phrase is assigned the
largest value found in itself or any of 4its like
constituent elements.

For the feature gender, the phrase is assigned the
smallest value found in any of its like constituent
elements.

For the feature person, the phrase is assigned the
smallest value found in any of its like constituent
elements. ' '

Return to calling precgram.

TIThese computation may be found to be dependent on the '"content" of the
grammar in that they may not be universally true for all Sémitic languages.

ERIC
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4.3.2 Input Map for Computer Program

This section describes the input data required to use the com-
puter program of the Algorithm for Analyzing Hebrew Sentences. Three
types of data cards are required:

(1) Program option card,
(2) Data cards describing the grammar and its rules.
(3) Data cards describing the sentences to be analyzed.

The following sections describe each type of card.

4.3.2.1 Program Option Card

This card is used to controel the various options available in
the program. The data and the associated options are as follows:

Card
Col. Format Variable escription

(w)

1-5 15 MODE

I
o

grammar rule are to be read
in from cards

= 1, grammar rules are stored on
tape ITAPE.

6-10 15 - ITAPE logical unit number of magnetic
tape for storage of grammar rules,

11-15 15 ITRACE = 0, no diagnostic messages to be
printed out.

= 1, print out diagnostic messages
of program.

16-20 15 - I0UTPT = (0, do not print out full des-
cription of nodes at every
level of synthesis.
= 1, print out full description of
nodes at every level of synthesis.

do not print out tree diagram

21-25 15 IOUTRE - =
: synthesis,

oo
iy W

[
-

print out tree diagram.

26-30 15 LIMAX Maximum number of symbol tests.
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SYMBOL(1) = SYMIN(1)

A: {RULE(IRULE1,)=97) (1)
And (SYMBOL(1)=97)

NODE (3,NODE1) = NODEZ2

Y
féil<i—001 L = 2,22*:)

(3 N *
B: RULE(IRULE?,L)=-1 * SYMBOL(L) = SYMIN(L) *+1

C: (RUL%(TRULE],%)?Q) —————
And (SYMBOL(L)= \ = -
RULE (IRULET,L)) SYVMBOL(L) - SYMIN(iL)i B

D:  SYMBPL(1)#SYMIN(T)

£: (SYMBOL(3)=2)
And (SYMBOL (4)#0)

~ To Page b

" Figure 4.15a: ~ Subprogram VARATT:

= e 91




(8) 2 ) From Page a

, , 9" T ‘
F: SYMBOL(5) =1 (9) F —1 SYMBOL(10) = 3
- o _
(10; : T — —
G: -SYMBOL(10) = 0 G > SYMBOL (10) = SYMIN(10)
(1) A o
o , T ,
H:  SYMBOL(11) =0 H ———1 SYMBOL(11) = SYMIN(11)
JF
o ) N (12) T o T T -
I: SYMBOL(12) =0 I = SYMBOL(12) = SYMIN(12)

(13)

SYMIN(10)

J: SYMBOL(10) < SYMIN(10) g > SYMBOL(10)

(14) . -
. - - i ) T = = N ' 777.
K: SYMBOL(11) > SYMIN(11) K ——— SYMBOL(11) = SYMIN(11)
F
(15) T .
L: SYMBOL(12) > SYMIN(12) L —1 sYMBOL(12) = SYMIN(12)
T |
(16) Yt

Return

‘Figure 4.15b: Subprogram VARATT
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The variable MODE is used to control the source of the grammar
rules used by the program. Initially the rules are read in from cards
(MODE=0) and stored on the magnetic tape mounted on logical unit ITAPE.

On subsequent runs the rules are read from the tape (MODE=1) unless changes
in the rules are to be made.

Variable ITAPE defines the logical unit number containing the
magnetic tape on which the grammar rules are stored (MODE=1) or are to
be stored (MODE=0).

Variable ITRACE is used for tracing the progress of the program
throughout its operation. If ITRACE=l, the program prints out numerous
messages together with the values of certain critical variables at key
steps of the program. The use of this variable is for program debugging
only, it should normally be set to zero.

Variable IOUTPT is used to control the output of the computer.
The computer will list a complete description of each nodal point at every
level of the synthesis if IOUTPT = 1 (see Appendix C for a sample of this
output). This output is useful when the user wants to examine the output
results in fine detail, otherwise IOUTPT should be zero.

Variable IOUTRE is used to control the output of the computer.
The computer will construct and print out a tree diagram of the ana-
lyzed sentence. Each nodal point is identified as to symbol type and
class only (see Section 2.3.2 of Part II of this report for a sample of
this output). If more detailed data are required the IOUPUT option should
be used also. Note: either IOUTPT or IOUTRE (or both) must be 1.

vVariable LIMAX is used te control the maximum number of symbol-
test permitted in a given analyeis. If an analysis is not found in less
than LIMAX symbol tests, the program terminates the analysis and goes to
the next sentence. This prevents the program from continuing to search
for analyses beyond a reasonable limit.

4.3.2.2 Program Grammar Cards

The program grammar cards consists of four types:
Type 2-1: Transliteration Table
Type 2-2: Grammar Rules
Type 2-3: Restraint Matrix
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Type 2-4: The Symbols

Type 2=5: The Symbol Names

Type 2-6: The Predicate Index
2-7
2-8

Type : The Analysis Predcates

Type ! : The Feature Values

The program grammar cards are not required if MODE=l; in this
case these data are read from the magnetic tape (ITAPE). The following
sections define the program grammar cards.

4.3.2.2.1 Transliteration Table: Card 2-1

This card defines the transliteration Table (see Table 4-1)..
The data are as follows:

Card

Col. Format Variable Description

1-6 16 NL = npumber of elements in Table (50 max.).
7-56 50A1 TRANSL (L) Transliteration Table

1L=1,NL
4,3.2.2.2 Grammar Rules: Cards 2-2

These cards define the rules of the grammar. Each card defines
one constituent of a rule. Thus the rule

B+ C= A

requires three cards: the first defines B, the second C, and the third A.
A maximum of 800 cards is permitted. A card with 999 in columns 1-3
should follow the last grammar rule card. The rules should be placed in
numeric order by rule number. See Appendix A for a complete listing of
the rules used for the present research. The following is the data for-
mat for each card:
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53=-54
57
60
63
66
69
70-72
73
74
75-76
77-78

specified on Table 4-2.

rule.

Format Variable
A3 SN
Al M
Al F
A2 K
Al B
Al Cc
Al 2
Al Y
Al D
Al N
Al G
Al P
Al R
Al A
Al v
Al I
Al T
A2 s
Al Wl
Al W2
Al W3
Al Wi
Al ST
13 RN
Il EN
Il NRH
I2 RT
I2 RS

Description

Symbol number

Subscript
Subscript
Subscript
Subscript
Subscript
Subscript
Subscript
Subsecript
Subscript
Subscript
Subscript
Subscript
Subscript
Subscript
Subsecript
Subscript
Subscript
Subscript
Subscript
Subscript

Subscript

B

H © m B Y 0 T F H

< B

Symbol Type

Rule Number

g m ot P
=

= root letter

- root

= root

= root

(See Table 4-2)
op:ional/mandatory
compound class
compound number
compound type
symbol class
negative class
negative/positive
definiteness
number

gender

person

prepostion class
verb class
voice

mood

tense

stem

letter
letter

SR O

letter

Element Number

No.

of Rt.

Hand Elements

Restraint Type

Restraint Subscript

Variable SN is the symbol number of the given rule element as

i,

i
4

B

A card with SN=999 should follow the last grammar
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Variables m, £, k, b, ¢, £, ¥y, d, n, g, p> I, 2, ¥, i, &, s,
wl, W2, w3, and w, are the subscripts of the symbols are defined in Part
II, Section 2.2.1.

Variable ST identifies the symbol as follows:

ST = 0 for non—-terminal symbols
ST = 1 for terminal symbols

Variable RN is the rule number associated with the given card.
For example: din the rule

E+C= A (52.1)

Variable RN = 521 for all cards of the rule. Variable EN is the element
number of the symbol defined by the card. In the above example:

on the card defining B, EN=1

on the card defining C, EN=2

on the card defining A, EN=0

Variable NRH defines the number of left hand elements in the rule., 1In
the above example, NRH=2 for all cards of the rule.

Variable RT defines the restraint type that applies to the symbol.
The value of RT refers to a row of restraints in the Restraint Matrix
which is defined by Cards 2-3. Variable RS defines the subscript of the
symbol to which the restraint applies. For example, ’ '

RT = 3, RS = 10, means that restraint type 3 applies to the 10-th

4.3.2.2.3 Restraint Matrix: Cards 2-3

These cards define the restraints that are placed on a given sym-
bol in a grammar rule. See Section 4.3.1.4 for a discussion and explan-
ation of the data in Matrix RESTRT. The following is format of the data:

Card

Col. Fermat Variable _ rpesgriptiqp

1-5 I5° o M Number of restraints on I-th
: list (Max.=4)

6-25 415 RESTRT (J,I) I-th list of restraint codes

J=2, IM + 1
Numb rfgf cards 15.
The dath on these cards are listed in Table 4-9.

96 4-89



RESTRAINT MATRIX DATA

Table 4-9

Card Col. B Card No.
1-5 6-10 11-15 16-20 21-25 7
1 -1 0 0 0 2-3.1
1 -2 0 0 0 2-3.2
1 -3 0 0 0 2-3.3
2 0 1 0 0 2-3.4
2 1 2 0 0 2-3.5
2 -1 -2 0 0 2-3.6
2 1 3 0 0 2-3.7
2 2 5 0 0 2-3.8
2 4 5 0 0 2-3.9
2 6 7 0 0 2-3.10
3 1 2 3 0 2-3.11
3 4 5 6 0 2-3.12
4 1 2 3 4 2-3.13
4 -1 -2 -3 -4 2-3.14
0 0 0 0 0 2-3.15
4.3.2.2.4 The Table of Symbols: Cards 2-4

which are in 10(2X,A3) format.

These cards define the symbols uscd in the grammar.
4.1.1.2 for further discussion.

See Section

Ten cards are required for these data

The data for the Hebrew grammar are given

in Table 4-10.
4.3.2.2.5 The Table of Symbol Names: Cards 2-5

These cards define the English name of each symbol used in the
grammar. See Section 4.1.1.5 for further discussion. Ninety-six cards
are required for these data (one for each symbol) which are in the follow-
ing format: '

a7




Card

Col. Format Variable Description
1-36 6A6 SYML (I) Name of I-th symbol
67-72 16 ISYMB(I) Number of 6 character words used

by the Ith name.

Table 4-4 contains the symbol names for the Hebrew grammar.

Table 4-10
TABLE OF SYMBOLS

o
Y
=
o |

Card Column e
0-5 |6-10 [11-15|16-20]21-25|26-30[31-35| 36-40| 41-45| 46-50
Z- | VGO | APA AP AS | NBR | SQO | NS RO RO
BAA | BAB | BAC | BAD | BAE | RAF | BBA |BBB BA |[BBC
BP | NPB |[NPA | NPC | NAP NP |DPA |DPB |DPC oP
EA VB | vBes Ve | vaa VA BC XpP NO |[DPD
RsP | NsPp | NOP | NIP |[NPX |VMA [ VMB |VYMC |VMD VM
VMR | VMI v |VRB | VRI NV NW |EPB [EPA EP

| O

\NMNNNT;JMMMN
N N O N N
- A0 00 ST U S L DY -

SAA S AB SAC SA SRO SRI RG KN KC KK -4,
KI| kp | sb | s- | sT | sc | a- | B- |c- - l2-a,
E~| G- | H- | I~ | J- | L= | N= [ 0= |P= [@- l2-

- R- T- u- V- | M- Y- | F- 38 99 (100 2-4.10

4.3.2.2.6 The Predicate Index: Card 2-6

These cards provide an index for cataloging the analysis pre-
dicates. See Section 4.1.1.6 for further discussion. One-hundred cards
are required for these data which are in the following format:

Card
Col. Format Variable Description
1-40 BIS5 INDEX(I,.J) Index number of the analysis

predicate for the I-th symbeol,
J-th class.

Table 4-6 contains the data for the Hebrew grammar.
4.,3.2.2.7 The Analysis Predicates: Card 2-7
‘These cards provide the list of analysis predicates used in the

algorithm. See Section 4.1.1.6 for further discussion. One-hundred eighty-
five cards are required for these data (one for each predicate) which are

in the following; format:
"8
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Card

Col. Format Variasble Description
1-36 6A6 AMSG(I) the I-th analysis predicate

Table 4-5 contains the list of analysis predicates for the Hebrew grammar.
4.3.2.2.8 The Feature Values: Cards 2-8

These cards provide the table of feature values used in the
grammar. See Section 4.1.1.7 for further discussion. Seventeen 17
cards are required for these data (one for each subscript involved) which
are in the following format:

Card
Col. Format Variable Description
1-48 8A6 ATTVAL(T.J) Feature value of the I-th sub-

script, J-th catagory.

Table 4-7 contains a list of the Feature Values for the Hebrew grammar.
4.3.3 The Sentence Description Cards

The sentence analysis algorithm uses a set of data cards to des-
cribe the Hebrew sentence being analyzed. These cards consist of two
types:

Type 3-1: Hebrew Sentence Card
Type 3-2: Word Description Cards

A set of sentence description cards is required for each sentence to be
analyzed. A blank card should follow the last set of sentence description
cards. :

4,.3.3.1 Hebrew Sentence: Card 3-1

This card provides a listing (in transliterated characters) of
the Hebrew sentence to be analyzed, a sentence number assigned by the user,
and the number of words in the sentence. The transliterated Hebrew sentence
is printed on the tree diagram analysis computed by the algorithm. The
sentence number is used to identify the sentence 1in the analysis statements
assembied by the algorithm. One. card type 3-1 is required for each sentence
to be analyzed. The following is the data format:

o
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Col. Format Variable Description

1-72 12A6 HEBREW Transliterated Hebrew sentence to
be analyzed.

73-75 13 NOP Sentence number assigned by user.

76=78 I3 IMAXI Number of words in sentence. Count

as separate words.
4.3 3.2 Word Description: Cards 3-2

These cards provide a complete grammaticalvdascriptian of each
word in the sentence being analyzed, one card for each word, prefix
(including definite article), pronominal suffix, and punctuation mark.
These data provide the equivalent of the output of an automatic word
analysis algorithm which presently is mnot incorporated in the program.
Whenever the word analysis algorithm is included, these no longer will
be required. The following is the format of the data:

Card
Col. Format Variable Description
1-6 16 SN{I) Symbol Number of the I-th word
: (see Table 4-2). Only values be-
tween 77 and 96 are used.
11-12 12 M(I) Subscript m of the I-th word. Al-
, ways = 1.
19-20 12 c(1) Symbol Class of the I-th word
21-22 12 L(I) Negative class of the I-th word
27-28 12 N(L) Number attribute of I-th word
= 0 — does not apply
= 1 - singular
= 2 - dual
= 3 = plural
29-30 12 - G(I) Sender attribute of I-th word.
' = 0 - does not apply
= 1 - masculine
= 2 — feminine _
31-32 12 P(I) Personal attribute of I-th word
' = 0 — does not apply
= 1 - first person
= 2 - second person
= 3 = third person ,
Most nouns are third person.

100 4-93




Card

Col. Format Variable Description
33-34 12 R(I) Subscript r for I-th word.

= 0 for all words except preposi-
tions and verbals
35-36 12 A(D) Subscript a for I-th word.
= 0 for all words except verbals.
37-38 12 V(I) Vaice attribute of I-th word.
for all words except verbals
- active voice
= passive voice
- reflexive voice

‘wMiP—'O

39-40 1z IM(I) " Mood attribute of I-th word.
for all words except verbs
= indicative mood
imperative mood

- subjunctive mood

[
I

(0]

1

2

3

nse attribute of I-th word

0 for all words except verbs

1l - past tense

2 - future tense
Ih;s attribute applies to the tense
inflection of the specific word
itself, not to modifications of
tense due to auxiliaries or adverbs.
Present tense verb is classified
as a participle.

43-44 1z S(I) Suffix s (stem) for the I-th word.

45-48 A4 wW(I) The four-letter root of the I-th
word. Roots are in English trans-—
literation. For non—-Hebrew words,
omit data.

41-42 12 T(I)

0N

49-72 4A6 ENGLISH The English equivalent of the
(I Hebrew word.

Variables SN, C, L, R, A, V, 8, W, and ENGLISH are obtained from
the dictionary (see Part II of this report, Appendix A). Variables N, G,
P, IM, and T, are defined by the inflection of the given word as found in
the sentence.




4.4 Test and Demonstration of Algorithm

In order to test the computerized algorithm and to verify the
grammar of modern Hebrew syntax, a total of 26 sentences were analyzed on
the computer.

The sentences correspond to those generated by the synthesis
algorithm (see Part III), except that mot all are included and some are in
simplified form.

Computations were performed on a UNIVAC 1108.  No record was
kept of the computing time required to generate a sentence, however, a
conservative estimate would be about 2.0 seconds of computer time per
sentence. Computing time is roughly proportional to the length and com-
plexity of the sentence.

4.4.1 Sentences Analyzed by Algorithm

This section contains a list of the Hebrew sentences analyzed
by the computerized algorithm preceded by their English equivalent. The
number accompanying each pair of sentences refers to the corresponding
tree diagrams generated by the algorithm which are contained in Section
2.3.2 of Part II of this report.

(1) Chaim Nuchman Biyalik was a great poet in the land of
Israel. XYYM NXMN BYALYQ HYH MSWRR GDWL BAR& YSRAL.
(101) Was Chaim Nuchman Biyalik a great poet in the land of
Israel? HAM XYYM NXMN BYALYQ HYH MSWRR GDWL BAR& YSRAL?

(102) Chaim Nuchman Biyalik be a great poet in the land of Israel!
XYYM NXMN BYALYQ HYH!? MSWRR GDWL BAR& YSRAL!

(103) Chaim Nuchman Biyalik will be a great poet in the land of
Israel! XYYM NXMN BYALYQ YHYH MSWRR GDWL BAR& YSRAL.
(2) He was greater than all the poets.
HWA HYH GDWL MKL HMSWRRYM.

(201) Who was greater than all the poets?
MY HYH GDWL MKIL HMSWRRYM?

(4) He lived in a small village.
HWA YSB BKPR Q@N.
(401) He will 1live in a small village.
HWA YYSB BKPR Q@N.

12 4445 illustrates the imperative sentence. The HYH is the.imperative ITM{T.
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(402) He is living in a small village.
HWA YWSB BKPR QG@N.

(403) He used to sit on a small chair.
HWA HYH YWSB OL KCA Q@N.

(404) He will continually live in a small village.
HWA YHYH YWSB BKPR Q@N.

(5) He loved to study law.
HWA AHB LIMWD TWRH

(6) But he also loved the fields and the forests.
ABL HWA AHB GM AT ESDWT WAT HYORYM
(7) He went to study in a large academy.
HLK LIMWD BYSYBH GDWLH.
(701) Did he go to study in a large academy?
HHLK!S LLMWD BYSYBH GDWLH?
(702) Did he go to study in a large academy?
HAM!®* HLK LIMWD BYSYBH GDWLH?
(703) Did Biyalik go to study in a large academy?
HAM BYALYQ HLK LLMWD BYSYBH GDWLH?
(8) He wrote the first poems.
HWA KTB AT HSYRYM HRASWNYM
(9) He wrote about the sun.
HWA KTB OL HSMS. .
(12) The students studies these poems.
HTIMYDYM LMDW AT HSYRYM HALH.
(121) They knew them by heart.
YDOW AWTM OL PH.
(13) Biyalik traveled to the land of Israel.
BYALYQ NCO LAR& YSRAL.
(23) All the Jews wept over his death.
KL, HYHWDYM BKW OL MWTW.
(26) Do you want to séa'the,synagégué?
HAM ATH RW&H LRAWT AT BYT HKNCT?
(11) Joseph does not have a room.
" AYN LYWCP XDR.
(112) Jéééph‘hésta room
YS LYWCP XDR.

I3This illustrates the classical Hebrew option.
1% This 1llustrates the modern Hebrew option.
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4.4.2 The Algorithm Tested by Computer

The 26 sentences analyzed by the computer were selected to test
the algorithm. In analyzing these sentences, 57 of the 179 rules on the
intermediate symbols were used. Of the 73 intermediate symbols, 40 were
tested for a least one class, and 15 were tested for all class variants.

Of the 20 terminal symbols, 16 were tested for at least one class, and 10
were tested for all class variants. The purpose of this test was to verify
the analytic capability of the algorithm, not to further verify the grammar
rules. Time limitation prevented more extensive tests. However, sufficient
tests were performed to demonstrate the analytic capability of the algorithm
and to reveal the areas where improvement is required.

Table 4-11 is a listing of the sentence numbers of the test
sentences that demonstrate the symbols of the grammar and thus, the
corresponding rules. For example, for symbol No. 6, N_, test Sentences 1
and 4 (plus others) demonstrate the use of class 1 (Rufe 9,1), test Sen~-
tences 2 and 6 (plus others) demonstrate class 2 (Rule 9.3), test sentences
1 and 701 (plus others) demonstrate class 3 (Rule 9.4); the asterisk (*)
indicates that the symbol does not have classes 4 through 8. Tree diagrams
of the test sentences are contained in Section 2.3.2 of Part II of this
report which show the specified symbol as it relates to the structure of
the sentence.

Because the rules of the grammar are unordered (by original
definition), the analysis algorithm requires predictive logic to synchronize
the production of related constituents. This logic omputes the possibility
of satisfying a grammar rule if its application is postponed one or more
passes on the string of symbols. This feature causes the algorithm to

delay execution of high level rules until applicable lower level rules
have been satisfied.

The analysis algorithm is presently equipped with prediction
logic to a depth of two passes by the use of Subprograms PROPHLl and PROPHZ.
With this depth of predictive logic, the algorithm is capable of analyzing
most simple sentences. Difficulties are experienced with complex sentences
that contain compound verb modifying phrases, compound predicates, pre-
dicates with verbs of class 4, 7, and 8, and with sentences containing
subordinate clauses or relative clauses. The analysis of these sentences
requires predictive logic that is more powerful. This logic must delay
the execution of a rule until a deep structure relationship with the
preceding symbol is predicted for the next pass on the string. Time has
not permitted the incorporation of this feature into the algorithm, but
there is nothing to prevent this and other refinements from being added
in the future.
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Table 4-11

ILLUSTRATING GRAMMAR SYMBOLS

ENCES

ENTEN

S

1
S
Ny

Symbol Class

403

1,2

12;;7;

23

1,2,13+

©4,7,8

23

1;2;5+
1,4+

Symbol
_Name

Vg¢
Apa

As

Na

>q¢
Ns

Rd

r

o

Bab
Bac
Bad

Bae |

Baf

Bba
_Bbb

Bbc

Npb
Npa
Npc

Symbo1

No.

10

11

14
21

| 15
16
17
18
19
20

24

- 23

S




Table 4-11 (continued)

SENTENCES ILLUSTRATING GRAMMAR SYMBOLS

Symbol Symbao1l -
_No. _Name Symbol Class
1 [ 2z 3 4 5 | 6] 7 | 8

25 Nap 1,101+ * | x| x| x [ %
26 Np - ’T:é;é;rf * * * % Tk * Tk
27 (Dpa)lS * %* * * * % * *
28 (pr)ls * A * * * % * *
29 (Dpc)l5 % * * %* * * *

30 | Dp 6 1T T B * | * | =

31 | Ea 402,26+ x B | * | * | = | =
32 Vb 1,4,5 * * * * * * *
33 | Wbb | 1,2,4+ * * S R B R
34 | ve | 1,2,5+ * | * * 1w | x| x

35 | Vaa | 1,2.+ | = * * EIEREREE
36 Va 1,2.7.+ | * R
37 BC * +* * %* *
38 | xp 1,2,4+ . R EREEEE
39 No 6,8+ o ) R
a_Q Dpd * * * *
41 | Rsp 2.,4,5+ * | x| * | *
42 Nsp A,1,23+ | 2,4,5+ ] * [ x| x| ow
43  Nop |5 | 6,8+ R ES
s | wp [ AR RN
45  Npx 200 | 403,1 23 | * | * | =
46 Vma ] - 5,6+ | 3 * *
47 Vmb ] 2 e ) ENES
48 Vmc - | * *

Iséfmbéléfﬁpa;’ﬁpﬁ}’éﬁa Dpc have been removed from the grammar as a result
of modifications made .on this project.
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Table 4-11 (continued)
SENTENCES ILLUSTRATING GRAMMAR SYMBOLS

Symbo1 | Symbol | Symbo]l Class _

No. | Name [ 1 |2 3 4 51 6 | 7]8
49 Vmd * * * * | *
50 | Vm 1,2, | |5.6+ 121 4,7+ | 5.7+ B
5] Vmr | o 1 = x| *
B2 vmi | ) * o« * | %] *
53 Vp | 1.2,5+] * x| % | % | x| *

" 54 Vrb - T * | % | %] *
55 Vri * " Tk | % | x| *
56 Nv 75,7+ * x | x| % | %
57 | Nw * * ok * * x| *
58 Epb - * w x| w * | *
59 | Epa |403 * x * | * | %
60 VrEprr 403 |* * % * * x| x
61 Saa ) 111,112 | * * | x| *
62 | sab |i,2+ | | — x| *
63 sac | 7,701 |* * x| x| x [ x|
64 | sa [ |7 [1.2.4+ | * EREREIE
65 Sro * * * * | *
66 | sri EES * x| * | *|*
67 Rg - * * 5 * | *
68 Km * * * * * | *
69 Kec [ - % * * | *
70 Kk T x| = T PR R R
71 Ki  |701,26+ 201 B |« | %=
72 Kd * * * * * | %
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Table 4-11 (continued)
SENTENCES ILLUSTRATING GRAMMAR SYMBOLS

Symbol | Symbol | _ , , Symbol Class
No. Name 1 2 3

S
[ ]

~J
fs o]

73| sd

| %

74 s | 1,274 ]
S

76 Se | 1,2,4+ 201,701+ | 101

*

*

75 701,201 L *
*

*

o B N N N

A IR IEAEAERERE:

77 A 1,2,4,+ | x
~ 78 | B | o ] B
79 c | 7 -
80 D 6 | 7 *
81 | E 26,402+ |  * ] . |
82 G ’ } S
" 83 H 2.6+ | * * E * x| %
84 I B R x>
85 J | 1,213+ o o E * * 'BES
86 | L m | , = I i
87 | N | 1,2,4+ T111,112 | 1,701+ | * B R
88 0 6,8,12 * * * * * K
89 P | 1,2,5,8,13+ * e * ER * R
90 Q 701+ 26,702 | * * * R
91 | R 12 | 2.4,5+ 121,234 201 R
92 T BB 201,701 | 1,2,4+|102
93 U - ) 112 ' | “x
Y v 1,2,+ * * * o E
95 w * * *
96 Y 5,7+ * o . * *
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4.5 Conclusion

Tests of the algorithm have demonstrated its capability for
analyzing most simple Hebrew sentences. Present limitations on the depth
of its predictive logic have prevenied the successful analysis of more
complex sertences. However, the general requirements for extending its

of these refinements in future versions.

Two additional aspects of the algorithm need further attention.
First, there are several computations of the algorithm that are dependent
upon the '"'content' of the grammar upon which it operates. If the algorithm
were modified to free these computations from such dependence, a modification
which is feasible, the algorithm conuld be used to generate sentences in
other Semitic languages, such as Arabic, whenever grammars of these languages

become available.

The second aspzct of the algorithm needing further attention is
the format of the input data prepared by the user. The sentence description
Input to this algorithm is much less complex than that of the synthesis
algorithm. . However, it still requires a complete grammatical description
of each word in the senteiice. This requirement could be eliminated by
the incorporation of an automatic word :wnalysis algorithm. Such an algorithm
exists for Hebrew but it has not been made a part of this present program.
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Appendix

PART IV

APPENDIX A
LISTING OF THE
GRAMMAR OF
HEBREW SYNTAX FOR
ANALYSIS OF SENTENCES



LISTING OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70==JAMES D. PRICE

SYMBOL (MF/kBCLYDNGPRAVIT/S/

Z-(10
NOP (11
DP (94
VMI(10

Z=(11
MOP(11
P11
DP (94
vMD (10

Z=(11
NOP (91
DP (94
KD(11
vMC (10

2-(11
NOP (11
DP (94
VMA(LO

Z=(11

DP (94
VMR (10

2=(10
XP(10

001000000R00Q0
59909900006200
9990900000000
003000000R4000

999(09000090000
999(9900000000
99109999200000
99909000000000
00300000008000

999(09000090000
999099000000G00
99909000000000
9990900000000
00300000007000

999090000906000
99909900000000
99909000000000
00300000003000

991090000R0000
99909000000000
0U4000000R5000

0010Y0000R0000
0020Y0000R0000

00000
00000
00000
00000

00000
00000
00000
060000
00000

00000
00000
00000
00000
00000

00000
00000
00000
00000

00000
00000
00000

00000
00000

/X72)

0)

0)
0)

fon I e B oo T e Jemn oODooOo O oo
- o ]
T T —

o oo o
o
vt

0)
0)
o)

oo

4-A-1

B+ 4+ + Mo+ + + 1"+ +

I+ n+ +

RULE NO.

( 55

( 52

( 51,

( 49,

( 41
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1)

1)

1)

1)

1)
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LISTING OF MODERN HEBREW SY. TAX ANALYSIS RULES 7/21/70==JAMES pe PRICE

SYMBOL (MF/KBCLYDNGPRAVIT/S/=W=/X/2) RULE NOe.

V@O (11l 9910YONGPR9999 00000 0 0) ( 10. 1)

SQO(10 0010YONGPROOQO 00000 0 0)

Te 1)

1
-

APA(10 0090YDNG00ODOO 00000 210)
AP(10 001UYDNG000000 00000 210)

APA(10 0090YD3G000000 00000 Te 2)

AP(10 0010YD2G000000 00000

oo
bl
(1]
—

o
M
—

AP(11 g9algYQONGOQUO000 (00000 O

48. 1)
NPX(10 0GLOYONG200000 00000 0 Q) '

NA(10 0091Y999900000 00000
U=(10 00700000000000 00000
XP(10 0010Y000010000 00000

0) + | ( 41. 1)
0) =
0)

NA(1l2 9990YDNGPO0U000 00000 0)
AP(91 99909DNG000000 00000
RD(90 00900DNGP00G000 00000
AS(91 99900000000000 00000

NPB(10 0010YDNGP0OOO0OO 00000

0)
0)
0)

fo e B on I o o ]
[ =]
o+ + +

0) 25 2)
0)

0)

NS(10 0010Y2NGPOOD0OOO 00000
AP (31 999092NG000000 00000
NPB(10 0020Y2NGFP0O0OO000 00000

oo Q)
H +
-

RO(11 99109299900000 00000 0

Z-(91 99909000090000 00000 O 0

NP(11 99109999906000 00000 0 0)
g0
0

L=
H+4++

OP(94 99909000000000 00000
vMD(10 00200000008000 00000




LISTING OF MODERN HEBREW SY:TAX ANALYSIS RULES 7/21/70=-=JAMES D. PRICE

SYNMBOL (MF/KUCLYDNGPRAVIT/S/=W=~/X/2) RULE NO.

RO(19 99109299900000 000%0 0 0) + ( 51, 1)
Z=(91 99909000090000 00000 0 0) +

DP (94 99909000000000 00000 O 0) +

KD(11 99909000000000 00QUO 0 Q) =

yMC (10 00200000000700 00000 O Q)

RO(11 991¢9299900000 00000 0 0) + { 554 1)
Z=-(10 001000000RU0O00 00000 O 0) +

DP (94 99909000000000 00000 0 §) =

vMI{1l0 002000000R4000 00000 0 Q)

RO(11 99109299900000 00000 0 Q) + ( 50e 1)
NIP(11 999090000R0000 Q0000 0 Q) +

DP (94 99909000000000 00000 0'0) =

VvMB(10 0020000G0R4000 00000 0 O)

RO(10 00109299900000 00000 0 Q) + { 49, 1)
Z=(91 99909000090000 00000 0 0) + :

DP (94 99909000000000 00000 O Q) =

VMA(10 00200000003000 00000 0 O)
BAA(10 009000NG000000 00000 0 0) = : { 200 1)
BBA(10 001000NGO0O0G000 0NO00 0O 0)
BAB(10 0010003G6000000 00000 0 Q) = ( 206 2)
BBA(10 00200036000000 00000 0O 0)
BAC(10 0090003G00u000 00000 0 ¢) = { 20. 3)
BLbA(10 0030003G000000 00000 D 0)

gﬁg" 4=A-3
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LISTING OF MODERN HEBREW SYTAX ANALYSIS RULES 7/21/70==JAMES ne PRICE |

SYMBOL (MF/KBCLYDNGPRAVIT/S/=W=/X/2Z)

BAD(10
BBA(10

BAD(10
c=(10
BAA(10
BBA (10

BAE(10
BBB(10

BAE (10
c=(10
BBA(10
BBB (10

BAF (10
BBC(10

BAF (10
c=-(10
BA(10

BBC(10

BBA(10
BA(10

00900036000000
00400036000000

00900036000000
00100000000000
0090009G000000
00500036000000

0090003G6000000

00100036000000

00900036000000
00100000000000
00900096000000
0020003G6000000

00900036000000
00100036000000

0090C036000000
00100000000000
0090003G6000000
00200036000000

009000NG000000
601000NG000000

00000
00000

00000
00000
99999
00000

00000
goooo

00000
00000
00000
00000

00000
00000

00000
00000
00000

00000

00000
00000

‘o0

0)
0)

0)

o
"+ +

0)
0)

=]
" —
n

n++

=]
L
]

0)
0)
0)

0)

b=A=4

==
"+ +

RULE NO.

( 20,

( 20

( 21.

( 21,

( 23.

{22,

4)

1)

2)

1)

2)

1)

‘?—.: 0 3
£ 46 o
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LISTING OF MODERN HEBREW SY;yTAX ANALYSIS RULES 7/21/70==JAMES D. PRICE -

SYMBOL (MF/KBCLYDNGPRAVIT/S/=W=/X/2) RULE NO.

BBB(1l0 00900036000000 QOQOO O p) = ( 22, 2)
BA(10 00200036000000 00000 0 Q)

BA(10 009000NG000000 00000 0 Q) = ( 24+ 1)
BP(10 001000NGOQ0000 Q0000 O 0)
BBC(10 00900036000000 00000 0 ¢) = ( 24. 2)
B8P (10 00200036000000 00000 0 0)
BP(10° 009000NGO00000 0000V O 0) + 26, 1)
J=(10 001000NGP0OUO0B0 99999 0. 0) + '
J=(94 99100099900000 99999 0 0) +
NPB(10 00900D99900000 00000 0 Q) +
L=(94 99200000000000 99999 0 0) =
NPA(10 00200DNGPOUO00 00000 0 0)
BP(10 00$000NGO00000 00000 0 0) + ( 26+ 2)
NPB(10 00900DNGP00000 00000 0 0) +
D-(94% 99200000000000 99999 0 0) =
"NPA(10 00100DNGP00CO0 00000 0 0)
BP(10 00900099000000 00000 0 0) + ( 30, 1)
L=(10 00319000000000 99999 6 0) =
DPA(10 00200000000000 00000 0 0)
BP(10 009000NGO00000 00000 0 o) = - ( 40. 1)

BC(10 00100DNGO00000 00000 4 9
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LISTING OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70--JAMES D. PRICE

SYMBOL (MF/KBCLYDNGPRAVIT/S/-W=/X/2) RULE NO.

NPB(10 00900DNGP00000 00000 0 0) + ( 266 1)
D=-(94% 95200000000000 99999 0 0) =
NPA(10 0C100DNGPOOO0OD 00000 © 0)
NPA(10 00900DNGP00000 00000 0 Q) + (. 29. 1)
NAP (90 009002NGP00000 00000 0 0) =
NP (10 00100DNGPOGOUO 00000 0 0)
NPA(12 99919DNGP00000 00000 0 ¢) = ( 27. 1)
NPC(10 Q0100DNGPO0O000 0G000 0 o)
NP(10 Q0100SNGP0O0000 00000 0 0} + ( 65+ 1)
L=-(10 001200000000G0 00000 O 0) +
R=(10 003000NGP000N0 00000 0 Q) +
VP (11 999000NGP99113 G0000 O 0) =
SAB(10 006010NGP0UL113 Q00000 O Q)
NP(10 001009NGP0ON000 00000 O 0) + ( 65 2)
iy=(10 00300006000000 00000 0 0) +
R=(10 003000UNGPCV000 00000 0 0) +
- VP(11 999000NGP99113 00000 0 0) =
SAB(10 006000NGP0O0113 10000 0 0)
NP(12 991000NGP0000O 00000 0 0) = ( 45¢ 1)
NSP(10 00100DNGP00000 00000 0 0)
NP(11 9910YD99900900 00000 2 9) = ( 466 1)
NOP (10 0010YD0O0000000 00000 2 9)
4=A=6
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LISTING OF MODERN HEBREW SY;)TAX ANALYSIS RULES 7/21/70=--JAMES D. PRICE

SYMBOL (MF/KBCLYDNGPRAVIT/S/=W=/X/2) RULE NO.

NP(12 9910YDNGPOOUOO 00000 O 48. 1)

NPX(106 0030YDNGP0O0ODOOO 00000 O

oo
Pt gt
"
—

(=]

N
i
—

DPA(11 99119000000000 00000

33. 1)
UP(10 00300000000000 0OO0QOUC '

oo

33. 2)

]
-~

DPB(11 99119000000000 00000 O 0)
DP(10 00400000000000 00000 O Q)

pPB(1l4 9910Y000000000 00000 O 0) = ( 48, 1)
NPX (10 0020Y9999000060 00000 0 0)

]
—

o
£y »

LpPC (]

33, 1)
DP ¢ -

96119000000000 0000U 0 Q)
00500000000060 00000 0 0)

DP(ly 99909000000000 0GQO0O ( 51. 1)
RO(19 99109299900000 00000
Z={91 999090000900060 00300
pDP (94 99909000000000 00000
KD(11 999090000006000 00000

vMC (10 002006000000700 00000

OO0 Q
o
L

W+ +++

OP(14 99909000000000 00000 ( 51« 2)
Z=-(91 99909000090000 00000
NOP (91 99909900000000 00000
DP(94 99909000000000 00000
KD(11 99909000000000 00000
vMC (10 00300000007000 00000
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LISTING OF MODERN HEBREW SY TAX ANALYSIS RULES 7/21/70--JAMES De PRICE

YMBOL (MF/KBCLYDNGPRAVIT/S/=W=/X/2) RULE NO.

uP (14 99909000000000 00000 O 0) + ( 52. 1)
RO(11 991(09299900000 00000 0 0) +

Z2-~(91 99909000090000 00000 O Q) +

NP(11 99109999900000 00000 O 0) +

DP (94 99909000. 30000 00000 O 0) =

VvMD (10 00200000008000 00000 O Q)

UP (14 99909000000000 00000 O 0) + ( 52, 2)
Z=(91 99909000090000 00000 0 0) +

NOP(11 99909900000000 00000 0 0) +

NP(11 99109999900000 00000 0 Q) +

OP (94 99909000000000 00000 0 0) =

VMD(10 00320000008000 00000 O 0)

DP (14 99909000000000 00000 0 0) + ( 49. 1)
RO(10 0010929990000C 00000 O 0) + -

Z=-(91 99909000090000 00000 O 0) +

LP (94 9990900000000 00000 O 0) =

VMA(10 00200000003000 00000 O 0)

DP(1l4 9990000000000 00000 O 0) + ( 49. 2)
Z=(91 99209000090000 00000 O C) + :
NOP(11 9990900000000 00000 0 Q) +

DP {94 99909000000000 00000 0 0) =

VMA(10 003006000003000 00000 0 0)

DP (14 99909000000000 00000 O 0) + ( 50, 1)
RO(11 99109299900000 00000 0 Q) +

NIP(11 999090000R0000 00000 0. 0) +

DP (94 99909000000000 00000 O 0) =

VvMB(10 002000000R4000 00000 0 0)
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LISTING OF MODERN HEBREW SY;TAX ANALYSIS RULES 7/21/70-=-JAMES D. PRICE

SYMBOL (MF/KBCLYDNGPRAVIT/S/=W=/X/2)

DP(14
NOP(11
NIP(11

DP (94
viB (10

DP(ly
pP=(10
V(10
LP (9L
VM(10

pP (14
RO(11
2=-(10
DP (94
vMI(10

DP(14
Z-(10
NOP(11
DP (94
vVMI(1l0

DP(14
VA(1l0
VM(12
vP (10

9999000000000
99909900000000
999090000R0000
99909000000000
003000000R4000

99909000000000
00100000010000
00900000099000
99909000000000
00600000006000

99909000000000
99109299900000
001000000RV000
99909000000000
002000000R4000

99909000000000
001000000R0O00D
949(09900000000
99909000000000
603000000R4000

99909000000000
0010YONGPOL1VIT
999000NGP01000
0010YONGPOLVIT

2909000000000
0010YONGPRAVIT
999000999RAD00
0010YONGPRAVIT

- 1t1q

00000 0 0)
ucoo0o 0 0)
00000 0 0)
00000 0 0)
00000 0 O)
00000 0 Q)
gooon 0 o)
00000 © 0)
00Q00 0 Q)
00000 O 0)
00000 0 0)
00000 0°0)
00000 0 0)
00000 0 0)
00000 0 0}
00000 0 D)
00000 0 0)
00000 O 0)
00000 O Q)
gooou 0 g)
06000 0 0)
99999 0 0)
00000 0 )
g0Qoco 0 0)
00000 0 0)
99999 1;:4)
00000 11iy4)
gooCo 114
4—~A=9
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LISTING OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70-=JAMES D. PRICE

SYMBOL {MF/KBCLYDNGPRAVIT/S/=W=/X/Z) RULE NO.
UP¢1l4 99909000000000 00000 O 0) + ( Sk,
2=-(11 991090000R0000 00000 O 0) +
LP (94 99909000000000 00000 0 0) =

VMR(10 004000000RS5000 00000 O 0)
DP(14 99909000000000 00000 0 Q) + ( 53,
XP(11 999090000R0000 00000 O Q) +
DP (94 99909000000000 00000 0 0) =
vM(10 00500u000RS000 00000 O Q)
DP(l4 99909000000000 00000 0 g) + ( 53,
NPX (11 999099NGP0O0000 00000 O Q) +
UP (94 99909000000000 00000 0 Q) =
vM(10 001000NGP01000 Q0000 O 0)
GP (14 99909000000000 00000 0 0) + ( Sl
KD(11 99909000000000 00000 0 Q) =
VMC (10 00300000007000 00000 O Q)
DP(l4 99909000000000 00000 0 0) = ( S4.
VMR(10 00100600001000 00000 O 0)
DP(14 99909000000000 00000 0 Q) = ( 53,
VM(10 00200000002000 00000 .0 Q)
EA(10 0012YDNGPRAVOO 99999 0 () + ( 62,
VM(11 999090999RA000 00000 0 0) =
EPA(10 DO10YDNGPRAVOO 00000 O 0)
4-A=10
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LISTI':6 OF MODERN HEBREW SY; TAX ANALYSIS RULES 7/21/70-=-JAMES De PRICE

SYMLUL (MF/KBCLYDNGPRAVIT/S/=W=/X/2) RULE NO.

1)

EA(10 ODD1000NGPR1100 SwwWWww 0 0) = ( 36,
VBb (10 002CGO00ONGPR1113 Swwww 0 0)

EA(10 OU1GYLINGPRAVOO Swwww 0 0) = ( 36. 2)
VBB (10 0010YONGPRAVI3 SwWwWw 0O ()

VB(10 OO10YONGPRAVIT SWwWWw 517) = ( 36+ 3)
VBB (10 0010YONGPRAVIT SWWWW 517)
VBB(10 0090YONGPRAVIT SWwWWwlll7) + ( 37. 1)
w=(106 001000000RAV00 SwwwWw 0 0) =

VC(10 OD20YONGPRAVIT Swwwwll1l7)

VBB (10 00S0YONGPRAVIT Swwwwlll7) = € 37 2)
VC(10 O0030YONGPRAVIT SwWwWwwlll?7)

VC(10 0090YOMN( 'RAVIT SWWwWwlll7) = ( 38. 1)
VAA(10 O010YONGPRAVIT Swwwwlll?7)

vC(10 pO30YONGPOLVI212HYH* 0 0) + ( 38+ 2)
VC(10 D09000NGPRAVI3 SWWWw 0 0) =

VAA(10 DO10YONGPRAVIS Swwww O Q)

vC(10 CO30YONGPOL1VI112HYH* 0 0) + ( 38. 3)
VC(10 O09000NGPRAVI3 Swwww 0 Q) = -
VAA(L10 OD10YONGPRAVI4 SwWww 0 0)

4=-A-11
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LISTING OF MODERN HEBREW SYWTAX ANALYSIS RULES 7/21/70=--JAMES D. PRICE

SYMBOL (MF/KBCLYDNGPRAVIT/S/=W=/X/2) RULE NOe

VAA(10 0010YONGPRAVIT Swwww 210) = ( 39, 1)
VA(10 0010YONGPRAVIT Swwww 210)

2)

L]
]
0]
L]

VAA(L10 0010YO3GPRAVIT Swwww 0 0)
VA(10 0010YO2GPRAVIT SWwWwww 0 0)

v:(10 0010YONGPO1VIT 99999 ( 64. 1)
XP(1l1 99900000010000 00000
NSP (12 999u99NGP00000 00000
DP(94 99909000000000 00000
SAA(10 0030YONGPOOVIT 00000

LOoOoOaoQ
oo
'
"+ + +

V. (10 0010YONGPRAVIT 99999
VMR(11l 999090999RA000 00000
VRB(10 0010YONGPRAVIT 00000

+ , ( 57+ 1)

oo o
oCco

VA(l0 0010YONGPRU4VIT 99999 58. 1)
vmMI(1l1l 999090000R4000 00000
VRI(10 ODI0YONGPR4VIT 00000

QOO
oo
N
H+
-~

VA(10 0010YONGPRAVIT 99999 114) + ' ( 56 1)
VM(11 999Q00999RA000 00000 114) = .
VP (10 D010YONGPRAVIT 00000 114)

VA(LD 0010YONGPO1VIT 99999 0. 0) + ( 564 2)
VM(12 999000NGP01000 00600 0 Q) = - -
VP (10 001GYONGPO1VIT 00000 0 0) -

4=A=12
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LISTING OF MODERN HEBREw SYNTAX ANALYSIS RULES 7/21/70-=JAMES De. PRICE

SYMBUL (MF/KBCLYDNGPRAVIT/S/=W=/X/2) RULE NO.

0) = ( 26+ 1)

BC(1lu 00900DNGODOO0O0 00000 O
NPA(LO 0G300DNGO9000GO 00000 0 0)

XP(11 99900000010000 QOQOL 0 0) + ( 64 1)
VA(Ll0 nOLOYONGPOLVIT 99999 0 0) +
NSP (12 999099NGPOUL0O00 00000 O 0) +

uP (94 9990900000000 go00C 0 0) =

SAA(10 0010YONGPOUVIT 00000 317)

xP(11 99900000010000 Q000U O Q) + ( 64. 2)
MSP (12 999099NGP000V0 00000 0 0) +

oP (94 99909000000000 00000 0 Q) =

SAA(LD OO4O0OOONGPO0O113 00000 O G)

XxP(11 999090000R0000 00000 0O Q) + ( 83. 1)
DP(94 99909000005200 000CO O 0) =

vM(10 005000000R%G00 006000 O Q)

XP(11 9990Y00009u000 00000 0O 0) 1)

KC(10 o040Y0G0000000 00000 O 0)

H
~J
™
N

XP(1l1 5990Y000090000 20000 0 Q) = ( 48. 1°
NPX (10 p050Y939900000 00000 0 0)

47. 1)

]
L
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0010Y0000R0000 00000 0 0)
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LISTING OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70--JAMES D. PRICE

SYMBOL (MF/KBCLYDNGPRAVIT/S/=W=/X/2)

XP (14
NAP (10

XP(l1
DP(1l0

NO(11
NOP({1l0

RSP (12
NSP (10

RSP (12
NPX (10

NSP (12
VA(10
xP(11
OP (94

SAA(LlO

NSP (12
VP11
SAB(10

NSP (12
VRB(11

SRO(10

99909000090000
0200999900000

9990Y000050000
00700000000000

9990Y200000000
0020Y209000000

999002NGP00000
00200DNGF00000

9990Y2NGP30000
0040YDNGP00000

999099NGP00000
0010YONGPOLVIT
99900000910000
99909000000000
0020YONGPOOVIT

999099NGP00000

9990YONGP99VIT

0010YONGPOOVIT

999099NGP00000
9990YONGP99999
0020YONGP00000

00000
00000

00000
00000

00000
0000u

00000
00000

00000
00000

00000
99999
00009
00000
600cCo

00000
00000
00000

00000
00000
00000
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0)
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0)
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0)
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0)
0)
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S0+
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LISTING OF MODERN HEBREW SYWTAX ANALYSIS RULES 7/21/70~=JAMES D. PRICE

SYMHOL (MF/KBCLYDNGPRAVIT/S/=W=/X/2)

NSP (12
vikI(11
SRI(LO

NSP(12
vao(ll
Sw0(1l0

MSP(10
vP(1l1
SAB(10

NOP (11
MNP (L1
DP (94
VMD {10

HOP (11
DP (94
KD(11

vmMCc (10

NOP (11
NIP(11

DP (94
vMB (10

MOP (11
pP (94

VMA(LO

999(099INGP00L000
2990YONGPR9999
0D020YONGPRUOOO

3299099NGP0OU000
9910Y0ONGPR9999
0020YONGPROUOO

009009NGP00O00Q
999000NGP0O1113
002000NGP00113

9499(09900000000
99109999900000
99909000000000
0u300000008000

99909900000000
999(9000000000
9990900000u000
00300000007000

99909900000000
999090000R0000Q
99909000000000
003000000R4000

99909900000000
99909000000000
00300000003000

00000
00040V
0090du

gooo0o
Qooou
¢oaov

006000
00000
00000

00000
00000
00000
00000

o0o0u
00000
0000u
00000

00000
00000
0000u
000090

00000
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o
u)
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0)
Q)
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Lo o oo 0
[
A
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o
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0)
0)
0)
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0)
0)

ooD0o

(o in o)
Lon ]
-
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RULE NO.
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1)
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LISTING OF MODERN HEBREW SY., TAX ANALYSIS RULES 7/21/70-=-JAMES D. PRICE

SYMBOL (MF/KBCLYDNGPRAVIT/S/=W=/X/2) RULE NO.

NPX (11 999099MGP00000 00000 O Q) + ( 53. 1)
DP (94 g999090000000G0 00000 0 0) =

VM(10 001000NGP0O1000 00000 0 0)

VMA (10 0090000003000 00000 0 Q) = (. 83. 2)
vM(10 003000600003000 00000 0 Q)

VMA (10 00900000003000 00000 5.6) = ( 54, 1)

VMR(10 00200000C03000 00000 O Q)

vMB (10 009000000R4000 00000 O 0) = ( 83. 1)°
VM(10 004000000R4000 00000 O 0)

VMB (10 00900000004000 00000 5 &) = ( 54. 1)

~VMR(10 00300000004000 00000 0 Q) :

vMC (10 00900000007000 00000 O 0) = ( 53, 1)
vM(1a 007850000007000 00000 O 0)

vyMmD(10 00900000008000 00000 0 Q) = ( 53. 2)
VM(10 G0oB00000008000 Q0000 O ¢)

vMD (10 00900000008000 00000 5 6) = ( 54, 1)

VMR (10 00500000008000 00000 0 0)

4acl6 - - 126




LISTIIG OF MODERN HEBHREwW SY ;TAX ANALYSIS RULES 7/21/70==JAMES Do PRICE

SYMBOL (MF/KGBCLYDNGPRAVIT/S/=W=/X/2) RULE NOe

yP{10 0010YONGP9O9VIT 00000 317) = ( 66. 1)
SAC(lU 0010YONGPOOVIT 00000 317)

VP(1lU QULOYONGPR3VIT 00000 0 0) = ( 5¢ 1)
VQO(10 0010YONGPR8SVIT 00000 0 Q)

vP(10 0010YONGPR2VIT 00000 0 0) = ( S. 2)
V@O (10 0010YDONGPR3VIT 00000 0 O)

VE(10 0010YONGPRSVIT 00000 0 0) = {( 5e¢ 3)
VGO(10 D010YONGPR4VIT 00000 O 0O)

VRD(11 9910YONGPS9999 00000 0 0) = { 68. 1)
SHO(10 0610YQNGPOQGVOO 00000 O y)

VRI(11 9910YONGPR9999 00000 0 0) = ( 69 1)
SRI(10 0010YONGFPROOGO 00000 0 0)

NV (11 9990Y000099000 00000 0 0) = ( 47 1)
NIP(10 0020YQOQORO00D 00000 O 0)

NV(10 00900000999000 00000 O 0) = ( 454 1)
NSP(10 pO400D11300000 06000 0 0)

EPB 110 g090YDNGPR3100 00000 0 0) = ( 62+ 1)

EPA(10 (02GYDNGPR3100 00000 O 0O)

At h=A=17




LISTING OF MODERN HEBREW SYNTAX ANALYSIg RULES 7/21/70-=JAMES D. PRICE

SYMEOL (MF/BCLYDNGPRAVIT/S/=W=/X/2) RULE NO.

EPA(LO 01UYD3GP99900 00000 0 0) = ( 63 1)
EP(10 0010YD26P0G000 00000 0 0)
EPA(LD 0090YDNGP99900 0000U 310) = { 63. 2]
EP(10 0010YDNGPOOOOO 00000 210)
EP(10 0010YDNGPO00OO 00000 0 o) = ( 25. 1)
NPB (10 0030YONGPO0OGJ0 00000 0 0)
SAA(L1D 090YONGPOOVIT 00000 O o) = ( 670 1)
SA(10 0010YONGPOOVIT 00006 0 0)
<AB(10 0090YONGPOOVIT 00000 O 0) = ( 67+ 2)
SA(10 0030YONGPOOVLT 00000 O 0)
SAC(10 0010YONGPOOVIT 00000 0 0) = ( 67 3)
SA(10 0020YONGPOOVIT 00000 0 0)
SA(11 9990Y09990091T 00000 0 0) + ( 76. 1)
T=(90 00300000000000 0000U 0 0) +
KC(11 99909000000000 00000 0 0) =
SD(10 0020Y00000001T 00000 0. Q)
<A(11 9990Y09990091T 00000 0 0) = ¢ 77. 1)
c-(10 0010Y0000000IT 0000C O G)
4-A-18 o - 128
*ﬁ%g

X
Peaa,
3 =



LISTING OF MODERWN HEBREW SY!NTAX AHALYSIS RULES 7/21/70==JAMES De PRICE

SYMBOL (MF/KBCLYDNGPRAVIT/S/=§=/X/2) RULE NOs

RG(11 9G909DNGP00000 00000 0 0) = { 28+ 1)
NAP(10 00300DNGP0O0D00OO 00000 0 U)

KN(10 0090Y000000000 00000 0 ¢) = { 75. 1)

KO (10 0010Y000006000 00000 0 ()

kN(10 00900000060000 ud000 0 Q) = ( 45. 1)
NSP (10 00300211300000 00000 0 0)

KC(11 99909000000000 0000U 0 o) + ( 764 1)

T=(90 00300000000000 00000 0 0) + -

SA(11 9990Y0999009IT €0000 0°'0) =

SU(10 p0Ll0Y00000GOLT 00000 0 @)

KC{11 99909000000000 00000 0 0) * ( 78+ 1)

T-(10 00300000000000 00000 0 ¢) + |

KI(10 0U90Y099990000 00000 0 0) =

SI(10 $020Y000000000 (0000 O 0)

KC(11 9990Y000000000 00000 0 0) = | ( 484 1)
NEX (10 0060YDNGPOD00D 0060V O 0)

KK(11 9910900000000 00000 0 0) + ( 77¢ 1)

7-(90 00300000000000 00000 0 0) + | | |
SA{11 9990Y099900911 00000 0 0) = | g
S=-{10 0030Y0000000I1 00000 0 0) | ;

4=A~19

129 |



STING OF MODERN HEBREW 2YNTAA ANALTOlS RULES /el fU==JAMLS Us FRAVL e
MF/KBCLYDNGPRAVIT/S/=W=/X/2) RULE NOe N
i
]
(11 99109000000002 00000 0 0) + ( 77. 2) i
(90 0030000000000 00000 0O 0) + ]
(11 9990Y099900912 00000 0 0) =
(10 0030Y0000000I2 00000 O ¢) g
j
(10 n090Y0N99990000 ¢000G O 0) + ( 78+ 1) g
(10 00300000000000 00000 O 0} + /
(11 99909000000000 00000 0 0) =
(10 0030Y000000000 00000 O ©) g
|
(10 0090Y0999943000 00000 0 Q) = ( 78+ 2) |
(10 0010Y000000000 00Q00 0 @) :J
(10 0090Y0000000IT 00000 0 @) = ( 77« 1)
(10 0020Y0000000IT 0000U O 0) | Co
i
o)
(10 0090Y000000022 00000 O o) + { 79, 1}
(10 0U700000000000 00000 0 0} = . ]
(10 0030YQ0D000000 00000 O Q)
(10 0090Y000000099 00000 O 0) + ( 79, 2) .
(10 006C0000000000 00000 0 0) = it
(10 0010YC000QU0000 00000 O 0) i
i
(11 9990Y060000000 00000 O 0) + ( 79. 3) -
(10 0050000000600 00000 O 0) = . g
(1o 0020Y000000000 00000 0 0) ;‘

4=A=20 - ‘ L 130
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LISTING OF MODERN HEBREw SYNTAX AMALYSIS RULES 7/21/70==JAMES U+ PRICF

SYMBOL (MF /KBECLYDNGPRAVIT/S/=w=/X/Z) RULE HNO.

A=(10 0011YUNGOOULOYD 99999 0 0) + ( 6o 1)
xP(11 999000000945000 00000 913) =
APA(10 p020Y9nE000ULO0 00000 O @)

A=(10 Q011Y2NGC0OO000 99999 0) + ( 6. 2)
XP(11 99900000020000 00000 0)
APA(10 0030Y2NGOO0GOUQ w0QOU 0 O)

o R o |

Ae(10 H011YDNGOOOOOO 99999 0 0) + ( 6. 3)
0=(94 90600000000000 99999 0 0) =
APA(l0 ;U10YDNG0O0OOO0O 00000 O 0)

y=(10 0100016000000 00000 O ) + ( 16« 1)
s=(10 00400016000000 0000V 0 Q) =

RAC(10 00100036000008 00000 O 0)

Bg=(10 00100016000000 00000 0 0) = ( 14 1)
BAA(10 0¢100016000000 00000 0 0)

o=(10 00200036000000 00Ol O Q) 16. 1)
=010 00400016000000 00000 O 0)

BAC(10 0020003G6000000 06000U O 0)

I+

"
—

p~(10 0020002G000000 0000V O 0) 14+ 1)

BAA(10 D0200026000000 00C00 O 0)

B=(10 00300011000000 99999 O 0) + - ( 16+ 1)
Bg~(10 00400012000000 00000 0 @) =
BAC (10 003000320060000 00000 0 0)

4=A-21




LISTING OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70--JAMES D. PRICE

YMBOL (MF/KBCLYDNGPRAVIT/S/=Ww=/X/2) RULE NOe.

B=(10 00300012050000 99999 0 0)
B=(10 0040001100003C 00000 0O 0}
RAC(10 00300031000000 pooOO O @)

n+
-
o
-
n
'

B=-(10 00300012000000 29999 0 0) = ( 14. 1)
BAA(10 00300031000000 00000 0 0)
B=(10 00300011000000 99999 0 0) = ( 14e 2)

BAA(l0 00300032%00C00 00000 0O 0)

B~(10 00300031000000 99999

] 0 0) = ( 17 1)

BAD(10 00200039000000 00000 0 o)

B=(10 00400031000000 0000U 0 @) = ( 17. 2)
BAD(10 00100039000000 00000 O ©) '

B-(10 00400012000000 00000 0 0) = ( 15, 1)
BAB(10 00100031000000 00000 0 o) .

B-(10 00400011000000 0000V 0 y) = ( 15. 2)
BAB(10 00100032000000 00000 0 0)

B=(10 00500012000000 000060 0 Q) = ( 18, 1)

BAE(10 00100039000000 00060 0 0)

4-A=22

132
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LISTING OF MODERN HEBREW SY.TAX ANALYSIS RULES 7/21/70~-=JAMES Do PRICE

SYMBOL(MF/KbCLYDNGPRAVLT/SJ-!w-i/X/E) RULE NO.
B=(10 00500022000000 00QUO O 0) = [ 18. 2)
BAE(10 0u200039000000 00000 O 0)
U= (10 00600011000000 00000 0 0) = ( 19. 1)

BAF (10 00100039000000 0000uU O 0)

2)

n
—
o
oy
L

0)
0)

B~-(10 06600021000000 00000
BAF (10 00200039000000 00000

oo

C~(10 0y300000000000 00000
SA(11 9990Y099900999 00000
kN(10 0010Y000000000 06000

1)

[ ws o)
Lo I
L
w+

.

~J

[
L]

SA(11 9990Y099900999 00000 0 0)
KC(1¢ 0610Y0C0000000 00000 O 0)

C~(10 004006000000000 99999 0 0) + ( 72 1)

¢=(10 00500000000000 99999 0 @) 724 2)
SA(11 9990Y099900999 00000 81i7)

c(lo 0p20Y000000000 00000 GO 0)

i+

C=(10 00600000000060C 99999
SA(11 9990Y099900999 00000
KC(10 030Y000000000 0000U

0)
0)

(o Rl Rws

0)
0)
0)
0)

C=(10 00800000000000 99999
S-(10 0090Y000000099 00000
T=(10 00600000000000 00000
sC(1¢ 0010Y000000000 00000

Mo+ 4+

4=A=23




LISTING OF MODERN HEBREW SYMTAX ANALYSIS RULES 7/21/70=--JAMES D. PRICE

SYMEOL (MF/KBCLYDNGPRAVIT/S/-W=/X/2) RULE NO.
(=(10 00s00000000000 99999 0 0) + ( 79. 2)
SI(11 9990Y000000000 000O0U O Q) +
T=(10 00500000000000 00000 0 0) =
SC(10 00p20Y000000000 000CO O )

C=(10 00600000000000 99999 0 Q) + ( 79. 3)
S-{10 0090Y000000022 00000 0 0) +

T-(10 007000000C0000 Q000U O @) =

SC(1p 0030Y000000000 00000 G Q)

D=(11 99119000000000 99999 0 0) = ( 33. 1)
pP{iy 00100000000000 QODQNO O Q)

L=(11 9911Y000000000 99999 0 0) = ( 43+ 1)
cPD(10 guloYOOo0QCUUO 00000 O 0)

33. 1)

1]
—

D=-(11 99219000000000 99999 0 0)
DP(10 00200000000000 00000 0 0)

43. 1)

1]
—

D=(1. 9921Y000000000 299999 0 0O)
DPD(10 0020Y000000000G 00000 0 O}

0) 30, 1)
0)

0)

D=(10 0031900000000C 99999
BP{30 00900092000000 00000
DPA(L0 00100000000000 Q0000

o000
"+
Ll

L=(10 00419G00000000 99999 ( 31. 1)
D~{90 00600000000000 99999

DPB(10 0010000000G000 00000

0)
0)
0)

fon Moaw T e |
W+

beA-24 ; | o lagé




LISTIiIG OF MODERN HEBREW SYHTAX ANALYSIS RULES 7/21/70--~JAMES D» PRICE

SYMBOL (MF/KBCLYDNGPRAVIT/S/=W=/X/2) RULE NO«

U=-(10 00519000000000 99999 0 0) 32, 1)
u=(90 00600000000000 99999 0 0)
ODPC(10 00100000900000 00QUO O u)

1+

0} 1)
0)

0)

u~-(10 00619000000000 99999
D-(90 00600000000000 99999
uP(lo 00600000000000 00000

om0 on B e ]
i+
——
4]
o
-

pD=(10 0071Y000000000 0000V
VC(10 009000NGPRAVI1 SwwWww
VAA{10 OO010YONGPRAVI6 SWWWW

0) + ( 38+ 1)

o I8 o ko
[0
!

1"

D=(10 0081Y000000000 00000
vC(10 O09000NGPRAVIZ SWWWw
VAA(L10 0010YONGPRAVIT7 SvWww

) + - ( 38, 2)

L
e
H

3, 1)

]
—

E~(10 0011YONGPRAVQOD SWwww 2 9)
EA(LO 0O010YINGPRAVOOD SwwWww 2 9)

0) + ( 61l 1)
0)
0)

G=(11 9912YONGP03100 99999
NPA(11 99909099900000 00000
EpB(10 0010YDNGPR3100 00000

o oD

G-(10 0012YONGP03100 99999 0 0) + ( 610 2)
R=-(10 Q0300099900000 00000 0 0) =
EPB(10 0020Y2NGPR310¢ 00000 O 0)

lgggg 4-A-25




LISTING OF MODERN HEBREW SYiTAX ANALYSIS RULES 7/21/70=-=JAMES D PRICE

SYMBOL (MF/KBCLYDNGPRAVIT/S/=w=/X/2) RULE NO.

H=(10 0011Y000000000 00000 0 0) + ( 9. 1)
N-(10 001000NGPO00G0 99999 0 0) =

NA(10 NO20Y2NGP000OO 000U0 O 0)

H=-(10 nN011Y000000000 00000 0 0) + ( 124 1)

R=(10 001000NG3N0000 000CO O 0)
RD(10 0020Y2NG300000 00000 O 0)

b=(10 0011Y000000000 00000 12. 2)
R=(10 002000NG300000 000060

RD(10 0030Y2NG300000 00000

o000
oo
o
"+
-

H=(10 0011Y0G0000000 00000
E-(10 001000NGPRAVOO SWWwWW
EA(L10 0010Y2NGPRAVOOD SWWWW

(o=
w4+
—

34e 1)

o B e
=
b

H=(10 00100000000000 00000 40e 1)
BP(10 009000NGO00000 00000

BG (10 002002NG000C00 00000

0)
0)
0)

o B e T e
I+
—

H=(10 00100000000000 00000 0 0) ( 80, 1)
A-(10 001000NGOOD0OD SwwWw 0 0)

A={10 001002NGO00000 SwwWwww 0 0)

"+

I-(10 00200036000000 00000 0 .0) 16+ 1)
B=(10 00400016000000 00000 O 0)

BAC(10 0020003G000060 00000 O 07

n+
—

4=A~26 _ 136




L1STI}G OF MODERN HEBREW SY{TAX ANALYSIS RULES 7/21/70=-=JAMES Do PRICE

SYMBOL (MF/KBCLYDNGPRAVIT/S/=w=/X/2)

I-(10
B=(10
RAE(LO

I-(10

B=(10
BAF (10

I-(10

B=(10
BAE(L0

1=(10
= (10
BAF (10

J=(10
J= (94
MPB(10
L=(94
"NPACGLO

J=(10
R=(10
NS(10

L=(10
XP(11
NSP (12
DP (94
SAA(L0

00200032000000
00590032006000
00200039000000

00200031000000
00600031000000
00200039000000

00300011000000
00500032000000
00300039000000

00300031000000
00600031000000
00300039000000

001000NGPO0O0OO
99100099900000
00900099900000
99200000000000
00200DNGP00000D

6911YONGPO0000
00300099900000
0010Y2NGP0O00OO

00120000000000
99900000010000
999099NGP00000
99909000000000
004010NGPO0O113

el

0cou0
00000
00000

yom v [} e ]

00000
0000GU
00000 .9

a2 ]

99999
06000
00090

Lo o |

99999
00000
0oo00u

o oo

99999
39999
00000
99999
00000

oo o oo

99999 0
00000 O
00000 O

00000
00000
00000
V0000
00000

oQooo o

4=A-27

137

u)
0)
0)

0)
0}
0)

0)
0)
0)

0)
0)
0)

"+

+++

i+

I+ + +

RULE NO.

18,

19,

18,

19.

( 260

11.

64

1)

1)

1)

1}

1)

1)



LISTING OF MODERN HEBREW SYNTAX ANALYSIS RULES 7/21/70==JAMES De PRICE

SYMBOL (MF/KBCLYDNGFRAVIT/S/=W=/X/2) RULE NO.

0) ( 65¢ 1)
0)
0)
0)

L=(10 0012000000000C 00000
R={(10 003000NGPGGO0O0 0COQDO
vP(ll 9%9000NGP99113 00000
SAB(10 004010NGP0O0113 00000

oo
"+ +

0) ( 65, 2)
0}
0)
0)

L.-(10 00120000000000 00000
MWP(10 001009NGP0OO0O0 000VU
VP(11 999000NGP99113 00000
SAB(10 005010NGP00113 00000

(= R=N-N]
I+ +

L-¢10 001L0000000000 QOQOO0O O @) + ( 2. 1)
F-(1F OOCLODNGPRAVIT SWWWW 0 Q) = A
F~(1lF OOCL1DNGPRAVIT SWWww 0 0)

+

N=(10 0011YONGP0OO0GO 99999 0 0) ( 9. 1)
B=(10 001000NG00G000 00000 0 ) .
'NA(10 0010YINGP00000 00000 0 Q)

OO

n
Wy

9)
9)

N=(10 00D11YONGP00000O 99999
NA(L0 0010Y9NGP0O0DO 00000

N po

9. 2)

9. 3)

n
—

N=(14 9991YONGP00000 99999 1 6)
NA(10 0030Y2NGP00000 00060 0 ()

0=(10 0011Y600000000 00000 0 g) + | (13, 1)
R=(10 003000NGP00000 90009 0 o)
RO(10 0010Y2NGP00000 00000 0 o)

4-A-28 138
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jree




LISTIG OF MODERIN HEBREW SY ;TAX ANALYSIS RULES 7/21/70-=JAMES Do PRICE

SYMP.OL (MF/KBCLYDNGPRAVIT/S/=W=/X/Z) RULE NO.
0-(10 0011Y000000000 00000 0 0) + ( 426 1)
(P10 00100299900000 ¢0000 0 J) =
NO(10 0010Y20u00G000 00000 O y)
0=(10 0011Y000000000 00000 0 0 + ( 42, 2)
2G(10 00900299900000 00000 0 0) =
(0(10 0020Y200000000 00000 0 0)

P-(10 001000000R0000 00000 0 Q) + ( 740 1)
R=(10 00500000000000 99999 0 0) +
SRI(10 0090YONGPRUDOO 00000 0 0) =

KI(10 0040YONGPRUOUO 00000 0 0)

p=(lg 00100000010000 00000 0 0) + ( 530 1)
WV (10 00900000099000 00000 0 0) +

P (94 99909000000000 00000 0 0) =

YM(10 0600000000000 (0000 0 0)

pP-(10 00L1Y0000RU000 0000V 0 0) + ' ( 4o 1)
R=(10 00300099900000 00000 0 ©) =

- 7=(10 0010Y0O00OR0000 ©000O0 0 0)

P=(10 0011Y000OR0000 00000 0 () + ( 41+ 1)
NP(11 99100999900000 00000 0 0) = ,
XP(10 {,0L0Y000O0R0O000 06000 0 O)

P=(10 3011Y000OR0000 00000 0 ) + ( 41. 2)
RG(11 99900999900000 00000 0 0) =

XP(10 0030Y0000R0000 00000 0 0)

4=A=29

138




LISTING OF MODERN HEBREW SYNTAX ANALYSIg RULES 7/21/70-=JAMES D. PRICE

SYMEOL (MF/KBCLYDNGPRAVIT/S/=W=/X/2) RULE NO.

w=(10 00900000000000 00000 0 0) + ( 74, 1)
SA(11 9G90YONGP00999 00000 0 0) =

KI(10 goloYONGP0O00OO 00000 O 0)

R-(12 991000NGP0O0000 00000 0 0) = ( 4h4, 1)
RSP (10 0020021,5P00006 00000 0 0)

R=(10 g011YONG300000 00000 0 0) = ( 124 1)
KD(10 (O10YDNG900000 00000 0 0)

R=(10 002000NGP0D0000 00000 0 0) + ( 4bs 1)
NPC (93 991002NGP00000 00000 0 0) =
RSP (10 001002NGP00000 00000 0 0)

'R=(10 002000NG300000 00000 0 0) = ( 360 1) °
VBB (10 003000NG3R1113 SWwww 0 0) ,
R-(10 00300099900000 00000 0 0) + ( 55¢ 1)
DP (94 99909000000000 00000 0 0) '+ -

Z-(10 001000000R0000 00000 0 o) +

DP (94 99909900000000 00000 0 0) =

vMI(i0 001000000R4000 00000 0 0)

R=(10 00300099900000 00000 0 0) + ( 524 1)
DP (9% 99909000000000° 00000 0 0) +

Z=-(91 99909000090000- 00000 0 0) +

NP(11 99109999900000 00000 0 0) +

DP (94 99909000000000 00000 § 0) =

VMD (10 00100000008000 00000 0 G)

4=A=30

140




LISTIiG OF MODERN HEBREW SY (TAX ANALYSIg RULES 7/21/70-=JAMES D+ PRICE

SYMBUL (MF /KBCLYONGPRAVLT/S/=w=/X/2) RULE NO.
R=(10 00300099900000 0000V 0 G) + ( 51. 1)
Z2=(91 99909000090000 90000 0 0) +
P (94 9999000000000 00000 0 0) +
KD (11 99909000000000 00000 0 Q) =

VMC (10 00100000007000 00000 0 0)

R=(10 00300099900000 w0000 O 0) + ( 5Ne 1)
UP (94 99909000000000 0000U O 0) +

NIP(11 999090000R0000 00000 0 0) +

UP (94 ¢9509000000000 00000 0 0) =

yMB(10 001000000R4000 00000 0 0)

R=(10 00300099900000 00000 0 Q) + ( 49, 1)
LP (94 99909000006000 00000 0 Q) +

Z=-(91 99909000090000 00000 0 0) +

LP (94 99905000000000 00000 0 0) =
VMA (10 00100000003000 00000 O 0}

=(10 0041Y000000000 00000 0 ) + ( 70, 1)
vP(11 999090KGP00999 00000 0 Q) = -

RG(10 0010YDNGPOOODO 00000 0 0)

R=-(10 0041Y000000000 00000 0 0) + ( 70, 2)
SRO(10 00909099900000 00000 0 0) =

RG(10 0020Y999900000 00000 O Q)

R=(10 0Qu1Y000000000 00000 0 Q) + ( 70. 3)
SRI(10 00909099900000 00000 0 0) =

RG(10 0030Y999900000 ¢000V O ©)

SBr fmhA=31
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LISTING OF MODERN HEBREW SYTAX ANALYSIS RULES 7/21/70-=JAMES D. PRICE

SYMBOL(MF/KBCLYQMEFRAVIT/S/iW—/XXZ) RULE NO.

Kk=(10 00400000000000 00000 O 0) + ( 71, 1)
SA(11 9990Y059900999 060000 0 0) =

KN(10 0020Y000000000 00000 0 0)

k=(10 00500000000000 99999 0 0) + ( T4 1)
YP(11 9990YONGP9999 00000 0 0) =

KI(10 0020YONGP02000 00000 0 0)

R=(10 00500000000000 99999 0 0) + ( T4 2)
S@C(10 DOSOYONGPROOOO 00000 0 0) =

KI(10 D030YONGPR0O000 00000 0 0)

T=(10 00300000000000 00000 0 0) + ( 284 1)
NPC(13 99119DNGP00GO0 00000 0 0) +

T=(10 00300000000000 0000 0 p) =
NAP(10 00100DNGP00GO0 00000 0 0)

T=(10 00400000000000 00000 0 g) + ( 75. 1)
T-(10 00100000000000 00000 0 o) +

SC(11 9990Y000000000 00000 0 0) +

T-(10 00200000000000 ¢0000 0 0) =

KD(10 0320Y000000000 00000 O o)

y=(10 00100000000000 00000 0 -¢) + . ( 8+ 1)
R=(10 00300099900000 00000 0 0) =

AS(10 00100000000000 00000 0 Q)

U=(19 0010000000¢000 00000 0 0) + ( 8. 2)
NP(10 00100999950000 00000 0 0) =

AS(10 00200000000000 00000 0 )
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LISTING OF MODERN HEBREW SY, TAX ANALYSIS RULES 7/21/70~-JAMES D. PRICE

SYMEOL (MF /KBCLYDNGPRAVIT/S/=W=/X/2) RULE NO.
U=(10 0300000006000 00000 0 0) + ( Blhe 1)
XP (11 99900000010000 00000 0 0) +

MSP (12 999099NGPOG000 00000 0 0) +
DP (94 99909000000000 00000 0 0) =
SAA(10 004000NGP00113 00000 O Q)
U=(10 003060000000UC QOOCU 0 Q) + ( 65¢ 1)
LSP(10 009009NGP00000 00000 0 0) +
VP(1l1 999000NGPO1113 (00CU 0 0) =
SAB (10 (02000NGP00113 00000 0 ©)
U=(10 0U300000000000 0000V O Q) + ( 65¢ 2)
R=(10 003000NGP00000 00000 0 0) + :
VP(11 999000NGP99113 000UU 0 @) =
<AB(10 0030GONGPOO113 00GOU 0 0)
U-(10 00400000000000 00000 0 o) + ( 73, 1)
© SA(11 99900899900911 00009 0 0) =
KK(10 00100000000001 00000 O 0)
U=(10 00500000000000 00000 0 0) *+ ( 73 2)
SA(11 99900099900911 00000 0 0) =
KK(10 00101000000001 00000 0 )
u-(10 00600000000000 00000 0 o) + ( 73 3)
SA(11 9990Y099900912 60000 0 0) =
KK(10 010Y000000002 00000 0 0)
v=(10 QO14YONG RAV12 SwwWWw 0 0) + ( 35, 1)
U=(10 00200000000000 (0000 0 0) =
VB(10 0010YONGPRAV32 SWWWW 0 0)
Bt | | hmA=33
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LISTING OF MODERN HEBRE# SY;TAX ANALYSIS RULES 7/21/70=~JAMES Ds PRICE

SYMOL (MF/KBCLYDNGPRAVIT/S/=w=/X/2) RULE NO.

V=-(10 0O1000NGPRAV22 Swwww 0 0) + ( 35. 2)
U=(10 00200000000000 90000 0 ) =

VB(10 001000NGPRAV32 Swwww 0 0)

V=(10 001410NGPRAV22 SWWWWw 0 0} = ( 35, 3)
vB(10 001010NGPRAV32 SWwWw 0 0)

V=(10 0011YONG2RAV22 SwWwWWw 0 0) = ( 35, 4)
VB(10 OO10YONG2RAV22 SwWwww 0 0) -

V={(10 0011YONGPRAVLT SWwWw 0 0) = { 35. 5)
VB(10 00i0YONGPRAVLIT Swwww 0 0)

w=(10 001000COORAVOU Swwww 0 0) + ( 37, 1)
VBB{10 DO90YONGPRAVIT Swwwwlli7) =

vC(10 0010YONGPRAVIT SWWwwl11l7)

w-(10 0011YO00ORAVOO SwWww 0 0) = ( 35+ 1)
VB (10 0010Y0992RAV22 SWwWwWw 0 0)

W=(11 9913Y0000RA000 99999 0 ) + ( 60. 1)
VM(1( 009000000RA000 00000 0 o) =

NW(1C 0010YO00ORACGCO 00000 O 0)

Y=(10 0013YO00ORA000 9999 0 0) + ( 59 1)
VM(11 999090999RA000 00000 0 () = | |
NV(10 0010Y000ORAD00 00000 0 0)
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LISTING OF MODERN HEBREW SY,;TAX ANALYSIS RULES 7/21/70--JAMES D. PRICE

SYMpOL (MF/, BCLYDNGPRAVIT/S/=w=/X/2) RULE NO.

Y=(10 0013YO00DRAG00 99999 0 0) + ( 59. 2)
R=(10 00300099900000 000U O ) +
VM (11 9950Q0999KAU00 0000V 0 0) =
NV (10 0020YOO0ORA000 00000 O 0)
Y=(10 0015YOOGORAO00 9999% 0 () + { 52, 3)
HWSP (11 9999999900000 00000 0 o) +
vM{11 999090999RA0C0 ©0000 0 0) =
NV(10 0030Y000ORA000 G000O 0 0)
F-(11=1BCLYDNGPRAVIT Swwww 0 0) + ( 3. 1)
T=(10 0030000u000000 00OQ0OO 0 Q) +
F={11 GOCLYDNGPRAVIT SwWww 0 0) =
F=(11 K3CLYDNGPRAVIT Swwww 0 0)
Fe=(11=10CLYDNGPRAVIT SWwww 0 0) + ( 3. 2)
c-(10 00100000000000 00000 0 u) +
© Fe=(11 OOCLYDNGPRAVIT SWWiw 0 Q) =
Fe(11 KL1CLYDNGPRAVIT SWWwWw 0 0)
F=(11=10CLYDNGPRAVIT SWwwWw 0 0) + ( 3, 3)
C-(10 00200000000000 0000G 0 ¢) +
F-(11 QOCLYDNGPRAVIT Swwww 0 0) =
F=(11 K2CLYDNGPRAVIT Swwww 0 0)
F=(12-10CLYD999RAVIT SwwWwww 0 0) + ( 3. 4)
T-(10 00300000000000 0000¢ 0 ©) +
F=(12 OBCLYD9YIRAVIT Swwww 0 0) =
Fe(12 KBCLYDNGPRAVIT SWwwWw 0 0)
o . oBL 4--A=35




LISTING OF MODERN HEBREW SY TAX ANALYSIS RULES 7/21/70~~JAMES D« PRICE

SYMROL (MF/KBCLYDNGPRAVIT/S/=W=/X/2) RULE NO.

F~{12~10CLYD999RAVIT SWwww 0 0) + ( 3. 5)
¢c=(10 001000000000G0 00000 0 0) +

F~(12 0OCLYD999RAVIT SWwww C 0) =

F=(12 K1CLYONGPRAVIT Swwws 0 0)

F-(12~10CLYD999RAVIT SwwWw 0 0) + ( 3. 6)
C~(10 00200000000000 00000 0 0) +

F~(12 0DCLYD999RAVIT SwWww 0 0) =

F=(12 K2CLYDNGPRAVIT SWwww O 0)

F-(13 '00CLYDMGPRAVIT SwWwww 0 0) + ( 3.7
T-(10 003000000006000 00000 0 0) +

F~(13 OOCLYDMGPRAVIT SWwww 0 0) =

F=(13 20CLYDNGPRAVIT Swwwk 0 0)

F=(13=10CLYDNGPRAVIT SwwwW 0 0) + ( 3. 8)
T-(10 0030000000000G 00000 2 Q) +

F~(13 QOCLYDNGPRAVIT SWwwww 0 0) =

F~(13 KOCLYDNGPRAVIT SWWWW 6 4)

F~(14 OOCLYDNGPRAVIT SWwWw 0 0) + o 3.9)
F=(14 OOCLYONGPRAVIT SWWWw 0 0) = :

F=(14 20CLYDNGPRAVIT SwwWy 0 0)

F= 14=10CLYDNGPRAVIT SWwWs 9 0) + ( 3.10)
F~(14 00CLYDNGPRAVIT SWwww ¢ 0) =

F=(14 KOCLYDNGPRAVIT SWwwW % 4)
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PART IV
APPENDIX B

This appendix contains the source language listing of the following

computer programs and assoclated subprograms:

(D Main Program ANALYZ
(2) Subprogram ALPHA
(3) Subprogram DIAGRM
(4) Subprogram LIMIT
(5) Subprogram MACHER
(6) Subprogram OUTPUT
(7N Subprogram PARSE
(8) Subprogram : PROPH1
(9 Subprogram PROPH2
(10) Subprogram RERITE
(11) Subprogram RULENO
(12) Subprogram SYMACH
(13) Subprogram ~ VARATT
(14) Main Program " RULIST

tidi S e




MAIN PROGRAM ANALYZ

4-B-2 : | 149
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* PROGRAM ANALYZ *
* THIS PROGRAM PERFORMS SYNTACTIC ANALYSIS *
* OF HEBREW SENTENCES *
* WRITTEN BY JAMES D. PRICE JULY? 1970 *

In——————— e e S e T T P T P L L L P L LA L R L L P b bt

OO0 OO0 0

COMMON RULE(900s28)+ IPSI(100,8¢2), RESTRT(5,i5)¢ ITABLE(4GO,29)
1 SYMIN(29)», SYMBOL(29), I, IMAXI»J» JMAXs, IRULEs» IMAX, IRULELv
2 ISTART» ITRACE» MATCH

COMMON/TREE/Z ITREE(50)» NODE(7.400)» NODEl, NODEZ

COMMON/PARS/ SYML(100s6)» INDEX(10018) ¢ AMSG(20006) sENGLSH(20s4)
1 ATTVAL(17,8),ISYMB(100)

COMMON/ABC/ TRANSL (50)

COMMON/SYMB/ SYM(100)

INTEGER RULE» RESTRT»SYMINsSYMBOL

LOGICAL MATCH

DIMENSION REEDER(36)+RO0T(4)» HEBREW(12)

READ(5¢107) MODE»ITAPEs ITRACE» IOUTPT»IOUTRE»LIMAX

107 FORMAT(121I5) : :

REWIND ITAPE

IF (MODE.EG.0) GO TO 10 , .

READ(ITAPE) TRANSL RULEIPSI»RESTRT »SYM»SYML»ISYMB, INDEX,

1 AMSGeATTVAL ‘

REWIND ITAPE

GO TO 4
c
C *%x% REALD IN TRANSLITERATION
. C ) )
10 READ(5,100) NL? (TRANSL (L) L=1»NL)
100 FORMAT(I6¢50A1)
C ,
C *x%x% "READ IN GRAMMAR RULES
C _ ,
I=0
ISYMWO=0
ICLASS=0
IRULE=0

1 I=I+1 - :
READ(50101) (REEDER(L) L=1:36)
101 FORMAT(SAloE(EX;AL)o;X;EAl:l3(2X:A1)01!02A1o5(ngA1)09A1)
- RULE(I,1)=0 . . g
DO 11 L=1,3 : '
: CALL AgPHA(REEDER(L);N)
11 RULElIvl)=RULE(ibl)*(N*lD**(SaL)
IF‘RULE(I'I)-EQQQQQ) G0 TO 3
Do 12 L=465,'-»~'»_f1‘ T
o L1sL=2 L L
- CALL ALPHA(REEDER(L)o N)
12 RULE(IsL1)=N. " - ' ’
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CALL ALPHA(REEDER(6)¢II)
CALL ALPHA(REEDER(7)¢N)
RULE(Io4)=N
IF(II«EQ+39) RULE(I»4)==RULE(IrY4)
DO 121 L=8,20
L1=L~-3
CALL ALPHA(REEDER(L) /N)
121 RULE(I,L1)=N
CALL ALPHA(REEDER(21)N)
CALL ALPHA(REEDER(22)N1)
RULE(I»18)=N1+N#*10
IF(N.GT«0) RULE(I»18)==RULE(I»18)
DO 122 L=23.,27
Li=iL=4
CALL ALPHA(REEDER(L) »N)
122 RULE(I/L1)=N
RULE(IL,24)=0
DO 13 L=28/+30
CALiL. ALPHA(PEEDER(L) »N)

13 RULE(Iy24)=RULE(I,24)+ N*10%%x(30=L)
DO 1% L=31,32
Li=L=-6
CALL ALPHA(REEDER(L) »N)

14 RULE(I,L1)=N
RULE(I'E?) 0
DO 15 L=33,34
CALL ALPHA(REEDER(k)iN) (

15 RULE(I«27)=RULE(I27)+ N*x10%**%(34=L)
RULE(I(28)=0
DO 16 L=35,36
CALL ALPHA(REEDER(L) #N)

16 RULE(I,28)= RULE(I;EB)+N*10**(3E*L)
IF(RULE(I»25)«NE+1) GO TQ 2
IC=RULE(I»6)

IF(IC.EQ.9) IC=1
IF(ICEQe ICLASSANDRULE(I»1).EQ.ISYMNO) GO TO 2
IF(RULE(I91) «EQe97«AND, ISYMNO EQe97+.ANDRULE(I103). EQ.ICLASS?EOTQE
ISYMNO=RULE(I,1)
ICLASS=RULE(I»6) :
IF(ISYMNO.EQ+97) ICLASS = RULE(IrE)
IF(ICLASS.EQ+9) ICLASS=1
IPSI(ISYMNOe ICLASS1)=1
GO TO 1 _ :
2 IPSI(ISYMNO,ICLASS,2)=1

4=B=4




GO TO 1

READ IN RESTRICTION MATRIX

O Ay O
*
*

3 IRULE=I
READ(5¢102) ((RESTRT(I+J) e I=195)rJ=1r15)
102 FORMAT(5I5):

*%kk REAL IN SYMBOL ARRAY

O e

READ(5,104) SYM
104 FORMAT(10(2XeA3))
DO 31 I=1,96
31 READ(5,400) (SYML(Ivd)eJ=1+s6)ISYMB(I)
400 FORMAT(6AG30Xr16)
DO 32 I=1,100
32 READ(S5:401) (INDEX(I,J)erJ=1,8)
4p1 FORMATH(8IS)
DO 33 I=1.185
33 READ(5,4G0) (AMSG(IeJ)»J=1+6)
DO 34 I=1,17 ‘
34 READ(5:402) (ATTVAL(IrJ)eJ=1+8)
402 FORMAT (8A6)
WRITE(ITAPE) TRANSL'RULE»IPSI/RESTRTe SYMeSYML» ISYMBe INDEX »
1 AMSGeATTVAL
REWIND ITAPE
WRITE(60,200) TRANSL
200 FORMAT(5X»5041)
WRITE(6e201) (NN» (RULE(NN?L):L—lOEB)vNN“l#IRULE)
201 FORMAT (2914)
WRITt(ﬁpdﬂg)(MM-((IPSL(MMONN LYrL=1r2) NN=1,8) yMM=1,100)
202 FORMAT(1715)
WRITE(62203) ((RESTRT(NNeL) »NN= 1¢5),L=1,15)
203 FORMAT(51S)
WRITE(60104) SYM
WRITE(6r403) ((SYMLUIsJ)rJ=19r6) 1= 1¢100)
403 FORMAT(1H1/(10Xr6A6))
WRITE(6,404) ISYMB
4ou FQRMAT(/!/sxplooil)
WRITE(6r405) (C(INDEX(Ied)eJ=1,8),1=1+100)
405 FORMAT(1H1/(10X,81I5))
WRITE(6e403) ((AMSG(IrJ)rJ=1r6)¢I=1.200)
WRITE(6+,406) (CATTVALC(IrJ) vJd=1+8)¢1I=1017)
406 FORMAT(lHl/(lDX;BAE))

Bl
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C *x%x% CLEAR REWRITE LIST MATRIX

4 CONTINUE
DO 5 I=10400
DO S1 J=1,29
51 ITABLE(I»J) =0
DO 52 J =17
52 NODE(JrI) =0

S5 CONTINUE
é ek READ EQUIVALENT HEBREW SENTENCE AND INTTIAL SYMBOLS
C ,

READ(5,105) HEBREw»,» NOP» IMAXI
105 FORMAT (12A60213)
IF(IMAXI+EQ.O) GO TO 999
DO 6 I=1,IMAXI
READ(5,103)(ITABLE( I»K)eK=1,18),(ROOT(L) L=1¢4),
1 (ENGLSH(I»J)ed=1,4)
103 FORMAT (IeruXe1712,4A10446)
DO 61 J=1,4
J1= J+18
GALL ALPHA (ROOT(J) ¢+ NN)
61 ITABLE( I,Jl)=NN
NODE(1.,1)=1
NODE(4,»I)=ITABLE(I»1)
NODE(S5+,I)=ITABLE(I+6)
& CONTINUE
LIM=0
ISTART=0
NODE1=0
NODEZ2=IMAXI
IPASS = 1
ITREE(1)= IMAXI
7 CONTINUE
J1=0
79 CONTINUE . ' e ’
IF(ITRACE«NE+0) WwRITE(6¢301) IPASS»NODE1l,NODE2
301 FORMAT(10X,18HNEW PASS===IPASS= ¢I13,9Hs NODE1= ,»I13,
1 9H» NODE2= »I301H,) l
CALL RERITE(MON,J1,LIM)
IF(LIM.GT«LIMAX) GO TO 76
IF(NODE2.6T+400) GO TO 74
IF(MON.EQ.0Q) GO TO 70 .
IF(I.NE.IMAXI) GO TO 70
IF(ITRACE.NE«.0O) WRITE(6»302) IPASS'IMAXIONODElINODEE
302 FORMAT (10X, 18HCOMPLETED PASS NO«¢I3¢10H. IMAXI= »I3»
1 9H» NODE1z= »I3+9H» NODE2= ¢I3¢1He)
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IPASS = IPASS+1
IMAXI = NODE2=NODEL
ITREE(IPASS) = IMAXI

ISTART =0
IF(IMAXI+GT.1) GO TO 7
G0 TO 75
c _
C ok HUNT BACKWARDS To FIND FIRST NODE WITH ALTERNATE RULE .
C
70 CONTINUE
NODE (b»NODE1) =0
NODE (7»NODE1) =0
NODE1 = NODE1l=-1l
IF (NODEl+LT.1l) GO TO 73
IF (NODE (6 NODE1l) «LE+0) GO TO 70
C r .
C ¥k SKIP IF GOVERNED NODE IS SAME AS COMPOUND GOVERNING NODE .
C
NG=NODE (3»NODE1)
IF (NODE (4 NOUEL) « NE«NODE (4+NG)) 6O TO 271
IF (NODE (5 NODEL) +NE«NODE (5/NG)) GO TO 271 ‘
IF (1TABLE (NODEL s %) +EQ¢0+AND+ ITABLE(NGs4) +GT+0) GO TO 70
271 CONTINUE , _ .
NODE2= NODE (3, NODEL)
IRULE=NODE (6+NODE1)
IMAX =NODE (7+NODE1)
IsuM=0
1P=1PASS
DO 71 L=1+¢1P
IsuM= ISUM + ITREE(L)
IPASS = L
IF (1SUM.GE.NODE1) GO TO 72
71 CONTINUE _
72 IMAXI = ITREE(IPASS)
C 4% CANCEL ANY PREVIOUS PREDICTION
c | *
IF (NODE (6 +NODE2) +GE+0) GO TO 720
NOD1i=NODE1+1
NODE (6 ¢ NODE2) =0
NODE (7»NODE2) =0
NODE (6+NOD11) =0
NODE (7+NOD11)=0
720 CONTINUE
NODE2=NODE2=1
NODE1=NODEL1=1"
ISTART=  IMAXI + NODE1 = ISUM. o o 7
| Iﬁ(:fRACEaNE;o),HRITExs.ao3J,prssoISTART.IMAxI.Nooelpngnza ,
303 FORMAT(10X»4SHHIT ALTERNATE RULE BRANCH. WENT BACK TO PASS¢13¢
_ 1 6He NODE»I3¢r10H. - IMAXI= »I13,9Hs NODE1= »I3y9Hs NOpDEZ2= I351H.)
TS - T |

4-B~7
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Ji1=1
GO TO 79
73 WRITE(5e173) NOP , 7
173 FORMAT(5X¢S4HERROR DETECTED IN ALTERNATE RULE BRANCH FOR PROB. NO.
1 +I3,23H. ANALYSIS TERMINATED.//5X»22HSEE PROGRAM ANALYZ 70.)
GO TO 4
74 WRITE(erl74) NOP
174 F‘DRMAT(SX- 32HNODES EXCEED 400 FOR PROBLEM NQer I3,
1 23H. ANALYSLIS TERMINATED.)
GO TO 4
75 CONTINUE
IF(IGUTPT.EQ.1) CALL OUTPUT(IPASS)
WRITE(60106) HEBREW : )
106 FORMAT(1H1//10Xr»26HHEBREW SENTENCE ANALYZED=-= /10Xr12A6)
IF(IQUTRE+.EG.1) CALL DIAGRM(IPASS) :
CALL PARSE (IPASSYNOP)
YRITE(6+304) NOP,LIM
304 FORMAT(///5X¢36HANALYSIS COMPLETED FOR SENTENCE NO. v 130
1 23H» NOe« OF SYMBOL TESTS= I 1He)
GO TO 4
76 WRITE(or176) LIMAXeNOP
176 FORMAT(5Xs21HNO ANALYSIS FOUND BY »16-52H SYMBOL TESTS. ANALYSIS
1TERMINATED FOR PROBLEM NO. v»I3¢1H.) ’ ’
GO TO 4
999 WRITE(60199) )
199 FORMAT(1H1,10(/)¢1Xr17(7H==END=-))
STOP
END

4-B-8
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SUBPROGRAM ALPHA
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SUBROUTINE ALPHA "A+IA)

C

C ¢¢:#$$*****$*******************t********ttg*****t*****ttt**tt****t**
¢ % THIS SUBROUTINE CONVERTS THE ALPHA=NUMERIC SYMBOL(A) TO AN *
¢ » INTEGER EQUIVANENT BASEC ON DATA IN ARRAY TRANSL. *
c FOR USE WITH PROGRAM ANALYZ *
cC * E WRITTEN BY JAMES D. PRICE JULY 1970 *
C *****##**************************#********t***#**#t*******t*#***t***
C

COMMON/ABC/ TRANSL(50)
C

DO 1 L=1,50

IF (A=TRANSL (L)) 1.2v1
1 CONTINUE

IA=49

RETURN

2 IA=L~1
IF(IA.EQe40) I1A=0

RETURN
END
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SUBPROGRAM DIAGRM

Bar
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)

SUBROUTINE DIAGRM(IPASS)

e A oo 3 o o R AR A e T AR R OR o K o K o g R Ao K R AR

*
*
*
E

THIS SUBROUTINE CONSTRUCTS A TREE DIAGRAM
OF THE SENTENCE ANALYSIS.
FOR USE WITH PROGRAM ANALYZ
WRITTEN BY JAMES D., PRICE JULY 1970

*
*
*

.

e 7K ok 3 ok ke 6 o o o ol g o A g g ol ok 28 o ok ok o0 3 o 3 300 o 3K o o 3 o 0 3 K o o o 0 ok o K o A ot o g o g 3 ke o o o o o o oK

COMMON RULE(900,28)r IPSI(100¢8+2), RESTRT(5,15)¢ ITABLE(400,29),

1
2

99

C %%

103

102
71

SYMIN(29), SYMBOL(29)» 1» IMAXIsJs» JMAX> IRULEs IMAXe IRULEL®
ISTART» ITRACE» MATCH

COMMON/TREE/ 1TREE(50)» NODE(7+,400)s» NODEl, NODE2

INTEGER RULEs RESTRT»SYMIN,SYMBOL

COMMON/SYMB/ SYM(100)

DIMENSION ALINE(40)» CLS(9)

DATA BLANK/3H 7/

DATA. DASHES/3H===/

DATA BAR/3H 1/

DATA CLS/3H1 »3H2  ,3H3 +3H4 »3HS »3H6 »3H7 »23H8 #3H9 /

IF{ITRACE.NE«.0) WRITE(6+99)
FORMAT ( 30H SUBROUTINE DIAGRAM CALLED )

CoMPUTE LINE-?OSITIQN FOR EACH NODE

NP=ITREE(1l)

DO 3 L=1+NP

NODE(2L) =L,

L=0

L=L+1

NG=NODE (3,L)

IF(NODE(1/NG) «6T.1) GO TG 5

NODE (2, NG)=NODE(2,L)

G0 TO 6

L1SL+NODE(1sNG) =1

NODE(2,NG)= (NODE(2¢L)+NODE(2rL1))/2
L=L1 _
IF(L.LT.NODE1) 60 TO 4
IF(ITRACELEQ.0) GO TQ 71
WRITE(6r103)
FORMAT(lHl//lEXleHNDDE MATRIX//)
DO 7 L=1NODE1 =

WRITE(60102) (NODE(IeL)»I= 1:5)
FORMAT(10X,515)

CONTINUE
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C |
C #x WRITE OUT TREE DIAGRAM
C
WRITE(6+100) o ,
100 FORMAT(//10Xs35H TREE DIAGRAM OF HEBREW SENTENCE  //)
NO=1 '

DO 50 n=1»IPASS
IF(M.EQs1) GO TO 31

*x% WRITE UPPER/LOWER CONNECTORS(VERTICAL)

OOe

21 DO 30 L=1.20
IF{(NODE(1,NO) «EQ.0+OR.NODE(2¢NO) .EQ«0) ANDsNO.LE.NODEL1) NO=NO+1
Li=L+L=-] -
Le=L+L
ALINE (L1)=0BLANK
ALINE(L2)=BLANK
GQ TO 30

22 ALINE(L2)=BLANK
ALINE(L1)=BAR
NO=NU+1

30 CONTINUE
NO=NO=ITREE (M)
WRITE(6e101) ALINE
IF(IUPLOW.EQe2) GO To 42

T WRITE LINE OF NODES

31 DO 40 L=1,20 |
IFC(NODE(1+NO) +EQ+0«ORNODE(2¢/NO) +sEQ40) s ANDsNO+LE.NODE1) NO=NO+1
Li=sL+L=-1 '
L2=L+L :
IF(L.EQsNODE(2/NO)) 6O TO 32
ALINE(L1)=BLANK
ALINE (L.2)=BLANK
GO TO 40

32 NS=NOLE (4,NO)

NT=NODE (5+NO)

NG=NODE (3,NO)

NO=NO+1

IFIM,EQ.1) GO TO 33
IF(NSEQeNCNE (U4 rNG) s ANDoNTEQ.NODE(SeNG)) GO .TO 34

33 ALINE(L1)=SYM(NS)
ALINE(L2)=CLS(NT)

GO0 TO 40

34 IF(M.EQ.IPASS) GO TO 33
ALINE (L2) =BLANK
ALINE(L1)=BAR

40 CONTINUE

Lag | 4-B-13 -
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N FRF

L I

NO=NO-ITREE (M)
WRITE(6¢101) ALINE

* %% WRITE LOWER CONNECTORS (VERTICal)

41 IUPLOW=2
IF (M.EQ.IPASS) GO TO 50
60 TO 21

kK WRITE LOWER CONNECTORS (HORIZONTAL)

42 IEND=0
IENDPO=0
DO 20 L=1,20
IFC(NODE(1/NOQ)«EQ. D-DR.NDDE(E.NO).EQ 0) ANDeNO.LE,NODEL1) NO=NO+1
Li=L+L=1 --
L2=L+L '
IF(L.Ew.IENDPO) IEND=1
IF(L=NODE(2¢NO)) 10,11r12
10 ALINE(L1)=BLANK
ALINE(L2)=8LANK
GO TO 20
11 NG=NOUDE(3:NO)
NOL1=NODE (1 +NG)
NO2=NO+NO1~1
IENDPO=NODE (2¢NO2) .
ALINE(L1)=BLANK
IF(IENDPO.GT+L) GO To 13
ALINE(L1)=BAR
NO=NO+1
GO TO 20
12 IF(IEND.EG.1) GO TO 14
IF(L.GT.IENDPO) GO TO 10
ALINE(L1)=DASHES
13 ALINE(L2)=DASHES
GO TO 20
14 ALINE(L1)=pASHES
ALINE (L.2) =BLANK
NO=NO+NO1
IEND=0
IENDPO=0
20 CONTINUE ‘
NO’ND-*TR;E(M)
IUPLOW=1 : :
o NRITE(&:AOL) ALINE
lol»FORMATtlxpquS)
50 NO=NO+ . ITREE(M)
'RETURN s
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SUBROUTINE LIMIT(INSYM)

2 o o 3 o o o o A o R K o s R g K kR R KRR R R R R KRR kR R Rk
* THIS SUBROUTINE CHECKS A GIVEN SYMBOL AGAINST SPECIFIED *
* LIMITATIONS. IF NOT SATISFIED,VARIABLE MATCH IS SET TO FALSE., *
% FOR USE WITH PROGRAM ANALYZ *
* WRITTEN BY JAMES D. PRICE JULY 1970 *
e 3 o oK o oo e A o g oo K oK o ok K o o K R R K Kk R g R K ok Kok R kK

COMMON RULE (900+28)+ IPSI(100+8+2)s RESTRT(Ss15)¢ ITABLE(400¢29),
1 SYMIN(29), SYMBOL(29)s» Ir IMAXI,J» JMAXs IRULEs IMAXe IRULEZ:
2 ISTART» ITRACE» MATCH ,
INTEGER RULE+ RESTRT»SYMIN,SYMBOL
DIMENSION INSYM(29)
LOGICAL MATCH .
IF (ITRACE.NE+0) WRITE(&¢99)
99 FORMAT(  30H SUBROUTINE LIMIT CALLED )
IRZINSYM(27)
IVZINSYM(28)
IM=RESTRT (1 IR)+1
DO 2 L=2+IM
IF(RESTRT(L+IR) «GE. U) GO TO 1
MATCH=+TRUE »
IREST==RESTRT(L¢IR)
IF (_INSYM(IV) JNEJIREST) 60 TO 2
60 TO 3
1 IF(C INSYM(IV)., EQ-REETRT(L!IR)) GO TO 14
MATCH=.FALSE.
2 CONTINUE
RETURN
3 MATCH=,FALSE.
RETURN
14 MATCH = «TRUE.
RETURN
END
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SUBROUTINE MACHER(IS1»IS2sMATCH)

¢ 2 0 3K s o 3K o o o o ok o oK oK 3K o oK ook o ook ook ok A kR K ok B ok Rk R Rk R R kR R Rk Aok pkEd ko RkE

* THIS SUBROUTINE TESTS FOR A MATCH BETWEEN *
* SUBSCRIPTS OF GIVEN SYMBOLS IS1 AND IS2. .

* CALLED BY PROPH1 AND PROPHZ2. ' *
* WRITTEN BY JAMES D. PRICE OCTOBER(1970 *

o o o o 3 o o o K o o e 3 o o 3o oo o o o o o s o o A ok o oK o Ao s Kok o g oK o o o

DIMENSION 1S1(29),152(29)
LOGICAL MATCH

MATCH= +TRUE.
IF(IS1(1).NE.IS2(1)) GO TO &
DO 3 L=2,17
IF(IS1(L) eEQeIS52(L)) GO TO 3
IF(L+EQe3) GO TO 3
IF(L.EQ.7.AND.IS1(8) ,EQ.0) GO TO 3
IF(IS1(L).EQe9) GO TO 3
IF(IS2(L) «EQ+9) GO TO 3
IF(IS2(L) +LT«0«ANDsIS1(L)+LTe9) GO TO 3
IF(IS2(L) ¢«GTe9eANDIS1(L)+LT.9) GO TO 3
GO TO &4
3 CONTINUE
RETURN _
4 MATCH= +FALSE.
RETURN
END
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SUBROUTINE OUTPUT(IPASS)

o 3 e 3 3 o o oo s K g o o o oo KoK Kk Aok R ok R ok R R R R kAR Ak K

C

C *****tt**i***t*****t****#*****************t**t***ts*******#****#*$t$
C * THIS SUBROUTINE WRITES THE RESULTS OF THE ITH REWRITE PASS *
C * OF THE GRAMMAR. N , *
C * FOR USE WITH PROGRAM ANALYZ *x
C * WRITTEN BY JAMES D. PRICE JULY»1970 = *
C

C

COMMON RULE (900+28)» IPSI(100+8¢2)s RESTRT(Sr15)s ITABLE(400+29),
1 SYMIN(29), SYMBOL(29), I, IMAXIsJs JMAX, IRULEs IMAXs» IRULEL:
2 ISTART» ITRACE,» MATCH
COMMON/TREE/ ITREE(50)» NODE(7¢400)+» NODE1l, NODE2
COMMON/ABC/ TRANSL (50) 7
INTEGER RULEr RESTRT,SYMIN,SYMBOL
LOGICAL MATCH
IF (ITRACE.NE«0) WRITE(6¢99)
99 FORMAT ( 30H SUBROUTINE OUTPUT CALLED )
Ji=1 -
DO 2 ITH =1+1PASS
WRITE(60100) ITH
100 FORMAT(1H1///9Xs28HRESULTS OF REWRITE PASS NOW=+13//

11054 SYMBOL M F K B € L Y D NG P R AV I T
25 W TY RULE EL NE REST SUB  X//) ' .

J2SJL1+ITREE(ITH) =1
DO 1 JJd= Ji1rJ2
IR1I=ITABLE(JJr19)+1
IR2=ITABLE (JJ020) +1
IR3=ITABLE(JJr21)+1
IRU=ITABLE(JJr22) +1 : i
1 WRITE(6r101) (ITABLE( JJeL)oL=1+18) e TRANSL(IR1) »
1 TRANSL (IR2)» TRANSL(IR3)» TRANSL(IR4)» (ITABLE(JJ,L)rL=23+29)
101 FORMAT (6XoI304Xp1T7I304Xo4A103Xe1303X0313,3(2X013)) A
Ji=J2+1
2 CONTINUE
RETURN
END
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SUBROUTINE PARSE(IPASS,NOP)

*tt**;;#******t**t*********t***#*#***tsttttttt***tt;* 003 o 3 o o o o o o ok ol o K
* THIS SUBROUTINE ASSEMBLES STATEMENTS ABOUT THE
* SYNTACTIC ANALYSIS OF A SENTENCE. CALLED FROM
* PROGRAM ANALYZ.

% WRITTEN BY JAMES D.PRICE

*

*

* *1&*‘*

FIRL AUG,»1970
*********************t********#t*********t**#***t**t*$*****ttt$*t**

OO OO0 00

COMMON RULE(=900,28)» IPSI(100+8+2), RESTRT(5+15)» ITABLE(400,29).,
1 SYMIN(29), SYMBOL(29), I+ IMAXIeJs JMAX» IRULEr IMAX? IRULEL»
2 ISTART» ITRACE,» MATCH ’
COMMON/TREE/ ITREE(S0)» NODE(7+400) NODE1, NODEZ
COMMON/PARS/ SYML(100+6)» INDEX(10008)»AMSG(20006) sENGLSH(20+4)
1 ATTVAL(17,8),ISYMB(100)
INTEGER RULE+ RESTRT»SYMIN,SYMBOL
DIMENSION ACCUM(200) :
DATA THE/6H THE /+OF/6H OF /)AS/6H IS /+COMMA/6H, /
1 +DOT/6H. / .

WRITE(6,200) NOP
200 FORMAT(1H1//10X731H5YNTAX ANALYSIS IF SENTENCE NQ-;I“!lH-//)

kK FOR EACH PASS,» EXAMINE SYMBOLS FOR SYNTAX DATA,

OOy Oy

NAN=Q

NTERM=ITREE (1)

N2= NODE2

DO 90 I=IPASS: 1=}

N1= N2 =ITREE(I)+1
IF(N1+GTeN2.0R+N1,LE,C) GO TO 90
DO 80 J=N1sN2

xoxk ACCUMULATE DATA ABOUT SYMBOL AT NODE U

C
C
C

ACCUM(1)=THE
mMi=2 -
IS= NODE(4,J)
IF{ISeGTe76.ANDeJ.GT.NTERM) GO TO 80
IF(IS.LE.0) GO TO 80 .
IC= -NODE(5,J)
ISSez 1S
ICC = 1C
M2= M1+ISYMB(IS)-1
M3=0 ~
DO lszMloME
M3=M3+1 ,
1 ACCUM(M)=SYML(ISsM3)
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81

C *%kx%
C *k%

\m‘ m

83

100

84

NG= NODE{3,J)
IFINGeLE+O.OR«NG+GT+yODE2) GO TO 83
NSG=NODE (4, NG)

IF(NSG.LE.O0) 6O TO 82

NSC = NODE(5/NG)

SKIP IF NODE HAS ALREADY BEEN TREATED.
SKIP IF GOVERNING NODE IS SAME AS GOVERNED WODE,

IF(IS«EQ.NSG«AND,IC+EQ.NSC) GO TO 80
IF(ISS.EQ.NSG.AND,ICC.EQsNSC) GO TO 82
M1= M2+1

M2=M1+1

ACCUM (1) =OF

ACCUM(M2)=THE

Mi=M2+1

M2=M2+ISYMB (NSG)

M3=0

DO 2 M=Ml/,M2

M3=M3+1

ACCUMIM) =SYML (NSG»M3)

NG =NODE(3,NG)
IF(NG.EG.0.0R.NG+GE+NODE2) GO TO 83
ISS = NSG

ICC = NSC

GO To 81

CONTINUE

IF(IS.GT.76) 60 TO 84

IMSG = INDEX(IS»IC) -

IF(IMSG.EQ.0) GO TO 80

NAN=NAN+1 o ,
WRITE(69100) NANe (ACCUM(M)oM=1+M2) s (AMSG(IMSG/L) sL=ir6)

FORMAT (/10X 1H{»I302H) »10A6/20(10Xr11A6/))
GO TO 80 ' ‘

CONTINUE .

NAN=NAN+1

WRITE(6+100) NAN, (ACCUM(M) yM=1,M2) 1 ASs (ENGLSH(JsL) sLZL04)
M1=0 '

1% n
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DO 85 M=3,17
IF(M:EQebsOR«MesEQ.7) GO TO 85
IF((MeEQe3,0ReM,EQelt) s AND, (ITABLE(J?3) ¢EQe0.OR.ITABLE(Jrl4) .EQ.0))
1 60 TO 85
MM= ITABLE(JrM)
IF(MM.EQ.0) GO TO 85
M1=M1+1 ’ .
ACCUM(i11)= ATTVAL (MeMM)
85 CONTINUE
IF(M1.EQ.0) GO TO 80
WRITE(6¢101) (ACCUM(M) »COMMA,M=1,M11)» ACCUM(ML) ,DOT
101 FORMAT(10X» 9(A6,A2))
80 CONTINUE
‘N2 = Ni=1
90 CONTINUE
RETURN
END
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SUBROUTINE PROPH1(ID(IReIM)

c
C s 2 3 e K e o 30 R A oo e K o g 3K o R o o o K e o5 o K g K o K R0 e e e 0 e e o o e ol ok K ek ok ok ok
C * THIS SUBROUTINE EXAMINES THE PRESENT SYMBOL *
c * FOR POSSIBLE FUTURE SATISFACTION OF GRAMMAR *
c * RULE AFTER ONE MORE PASS. E
c * CALLED FROM SUBROUTINE RERITE. *
C * WRITTEN BY JAMES D. PRICE AUG.1970 *
C o 2 3¢ ok 3 o o0 sfe e A ol e afe o0 ol R e e e K o o K o o o o 30K sl e o o oK ol e ke e 3 o Sk ol e o oK ol ke K ok 3 e o o o o 3 o o ol ol e g Kol ok K
C
COMMON RULE(900,28)s IPSI(100+8¢2), RESTRT(5,15)s ITABLE(400.29),
1 SYMIN(29), SYMBOL(29)» I, IMAXIeJ» JMAXs .IRULE» IMAXs IRULE1:s
2 ISTART» ITRACE. MATCH
COMMON/TREE/ ITREE(S0), NODE(7,400)» NODE1l, NODE2
DIMENSION I51(29)0,152(29)+153(29),154(29)
INTEGER RULE+» RESTRT»SYMIN,SYMBOL
LOGICAL MATCH
IF(ITRACE.MNE+0) WRITE(60199)
199 FORMAT(10X,25H5UBROUTINE PROPHL CALLED,)
7IF(SYMIN(11-EG RULE(IRULE1/,1)«AND« (SYMIN(E) +EQ+9+0R,
) 1 SYMIN(6) .EQ.RULE(IRULE1¢6))) GO TO 91
C **x% LLOOK AHEAD ONE LEVEL
C
IN=NODEL
IR=0
IM=0
IS= SYMIN(1)
IC=SYMIN(G)

DO 1 L=1l,8
IR1 = IPSI(ISeLr})
IF(IR1.NE.DO) GO TO 2
1 CONTINUE
- G0 TO 92
2 DO. 3 L=8r1r-1
IR = IPSI(ISsL,2)
IF(IR3.NE.D) GO TO 4
3 CONTINUE
GO TQ 92
4 IR2 = IR1 + RULE(IRI;EE)
IR4=IR1
401 CONTINUE
DO 41 L=1,29
IS1(L)= ITAELE(INrL)
IS2(L)= RULE(IR1.L) ,
CIS3(L)= RULE(IRULELsL).
“Is4(L) = RUQE(IRErL)'
41 CDNTINUE ‘
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CALL MACHER(IS1,IS2¢+MATCH)
IF{eNOT.MATCH) GO TO 51
CALL MACHER(IS3:IS4»MATCH)
IF(MATCH) GO TO 6 ’
CALL PROPH2(IDrIR2)
IF(IDEQsY4) GO TO 94

5 CONTINUE
ID=0
IR1= IRZ2+1
IF(IR1.GT.IR3) GO TO 93
GO TO 4

51 IF(IS2(2)EQe1) GO TQ 5
GO TO 7

& CONTINUE
INTIN+1

7 CONTINUE
IR1=1R1+1
IF(IR1.GE.IR2} GO TO 94
GO TO 401

OOy Oy

Exk NO FUTURE SATISFACTION, pRESENT RULE FAILED IN SYMACH OR LIMIT

91 1p=1
60 To 99

* 4k NO FUTURE SATISFACTION, NO RULES TO PREDICT CONDITION,

OOy Oy

92 1ID=2
GO0 TO 99

R NO FUTURE SATISFACTIONs PREDICTION RULES EXHAUSTED;

93 ID=3
GO TO 99

ok k FUTURE SATISFACTION PREDICTED.

O 00

9y ID=u
IR=IRY
IM=IR3 7
99 IF(ITRACE.NE«O) WRITE(60299) ID
229 FORMAT(10Xs 3HID=¢I2¢1H.)
RETURN
END
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SUBPROGRAM PROPH2
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SUBROUTINE PROPH2(ID,IR)

*************t##**g;**:tt*ti*ttttﬁ*t***t*ttit*f!i*it*g$*$¥i$*$**ttt*
* THIS SUBROUTINE EXAMINES THE SYMBOL DEFINED BY %
* IR IN THE RULE MATRIX FOR POSSIBLE FUTURE *
* SATISFACTION OF THE GIVEN GRAMMAR RULE AFTER *
* TwO PASSESs CALLED FROM SUBROUTINE PROPH1. *
* WRITTEN BY JAMES D. PRICE OCTOBER,1970 *
*##**********************t******#**$****t*t**t*****:**t#********i*##

COMMON RULE(900¢28)r IPSI(100+8¢2)) RESTRT(S5»15)» ITABLE(400+29),
1 SYMIN(29), SYMBOL(29)s I» IMAXIvJr JMAX» IRULE? IMAXe» IRULEL"
2 ISTART» ITRACE, MATCH

DIMENSION 1I51(29)¢152(29)s153(29)0154(29)

INTEGER RULE» RESTRT+SYMIN,SYMBOL

LOGICAL MATCH

IF(ITRACE«NE+0) WRITE(60199)

199 FORMAT (10X »25HSUBROUTINE PROPH2 CALLED.)

Xk LOOK AHEAD ONE LEVEL

IS= RULE(IR,1)
IC= RULE(IRr6)

DC 1 L=1.8

IR1 =IPSI(ISrelrl)

IF(IR1.NE.Q) GO TQ 2
1 CONTINUE
GO TO 92
2 DO 3 L=Brlr~1
IR3 =IPSI{IS:Lr2)
IF(IR3.NE.0) GO TO &
3 CONTINUE
GO TO 92
4 IR2 = IR1 +RULE(IR1r26)
DO 41 L=1,29
IS1(L)= RULE(IR.L)
1s2(L)= RULE(IR1,L)
183(L)= RULE(IRULELlL}
IS4 (L)= RULE(IR2.L)
41 CONTINUE
CALL MACHER(IS1+IS2/MATCH)
IF(.NOT«MATCH) GO TO 5
CALL MACHER(IS3:154¢MATCH)
IF (MATCH) GO TO 94
CONTINUE
IR1=IR2+1
IF(IR1.GT+.IR3) GO TO 93
.60 TO 4

o

wt?
¥

y
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c
C xk NO FUTURE SATISFACTION, NO RULES TO PREDICT CONDITION
c
92 ID= 2
GO To 99
c
C *k NO FUTURE SATISFACTION: PREDICTION RULES EXHAUSTED.
c ;
93 ID= 3
GO TO 99
c L
C wowk FUTURE SATISFACTION PREDICTEL.
c
94 ID=4

99 IF(ITRACE.NE«0) WRITE(6r299) ID
299 FORMAT(10X,10HPROPH2 ID=¢I2¢1H.)
RETURN
END

4=B-30
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SUBPROGRAM RERITE
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SUBROUTINE RERITE (MON»J1eLIM)

s ok TR R ok oK K o KK o Kk o ok R ok e R KOk K o K

C
C g ok AR AOR AR KK A g R o K TR A R O R K o R R K gk kR
C * THIS SUBROUTINE REWRITES A STRING OF SYMBOLS ACCORDING TO *
C * APPLICABLE GRAMMAR RULES. CALLED FROM ANALYZ *
C * FOR USE WITH PROGRAM ANALYZ *
C * WRITTEN BY JAMES D. PRICE JULY? 1970 *
C
C

COMMON RULE (900+28) ¢ IPSI(100+8+2), RESTRT(5,15)¢ ITABLE(400,29),
1 SYMIN(29), SYMBOL(29), I- IMAXIsJs JMAXs» IRULEs IMAXs IRULELe

2 ISTART: ITRACEs» MATCH -
COMMON/TREE/ LTREE(50) NODE(7,400)» NODE1l,» NODE2
INTEGER RULEr RESTRT»SYMIN,SYMBOL
LOGICAL MATCH
IF(ITRACE«NE«0) WRITE(6099)

99 FORMAT(  30H SUBROUTINE RERITE CALLED )
NSTART = NODEL _
MSTART = NODE2
1=0
J=0
MON=0
Ja2=1
J3=0
IF(J2.NE.1) GO To 101
I = ISTART
NODE1 = NSTART
- NODE2 = MSTART
101 IF(I.GE+IMAXI) RETURN
LIM=LIM+1
I =1 +1
NODE1 = NODE1l +1
DO 2 L=1:29
2 SYMIN(L)= ITABLE( NODEl, L)
21 CONTINUE
IF(J.EQ.0) GO TO 41
NODE (6 +NODEL1) =0
NODE (7 »NODE1) =0
GO TO 4 ’
41 CALL RULENO(J1¢J2,J3)
NODE (6 +NODE1) = IRULE
NODE (7+NODE1) = IMAX
IX=IRULE+RULE (IRULE*26)
IF(IX«NE.IMAX) GO TO 42
NODE (6 +NODE1) =0 ; | o ' C
NODE (7 +NODE 1) =0 | 479
42 CONTINUE . !

-
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IF({IRULE:EGQ.0) GO TO ©
IRULELl= IRULE=-1
JMAX =RULE(IRULE:26)
Jd = JMAX +IRULE
DO 3 L=1+28
3 SYMBOL(L) = RULE(JJrL)
4 Jz= J+1
IRULEL = IRULEL+]
IF!{J.GT-JMAX) GO TO 71
CALL SYMACH
IF(MATCH) GO TO 6
1D=0
IF(J2.EQ.2) CALL PROpH1(ID:IR!IM)
IF(IU.EQe4) GO TO 91
IF(RULE(IRULE1r2) .EQ,1) GO TO 52
SYMBCOL (26) = S5YMBoL(26)-1
GO TO &4
5 J1= Jl+1
51 I = ISTART
NODE1 = WNSTART
NODE2 = MSTART
J =20
1F (NODE(6+NODE2) ,EGed) GO TO 101
J1=0
NOD11=NODE1+1
NODE(6,NOD11)=0
NODE(7»NOD11)=0
NODE (6 »NODER2) =0
NODE (7 +NODF.2)=0
GO TO 101
52 CONTINUE
IF(J3.EQ+0) GO To 5
Ji=Jdi+1l
NODE1=NSTRT1
I=ISTRT1
J=0
GO TO 21
& CALL VARATT
NODE(3sNODE1) = NODE2 +1
IF(J.EQeJMAX) GO TO 7
GO To 101
71 NODE1=nNODE1~-1
I=I-1
7 CALL LIMIT(SYMBOL)
IF(.NOT.MATCH) GO TO 52
IF(J2.NE+1) GO TO 73
J3=J3+1
DO 72 L=1:29
72 SYMINCL)=SYMBOL (L)
o J=0
J1=0
ISTRT1=1
tgf NSTRT1=NODEL -
GO TO ) ! .
Q , ' 113£}
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73 CONTINUE
MON=MON+1
ISTART = 1
NODE2 = NODE2 +1
IF (NODE2+GTo400) T~TyYRN
NODE (4 »NODE2) =S¥ L (1)
NODE (5¢NODE2) =SYMBOL (6)
NODE (1,NODE2) = SYMBOL (26)
IF (SYMBOL(4) +EQ.1) SYMBOL(4)=2
K=SYMBOL (4)
IF(K.EQ.0) GO TO 74
K1=SYMBOL (3)
K2=SYMBOL(5)
K3=K=1
IF(K1+EQ«4) K3I=0
NODE (1 +NODE2) =K+K3
74 CONTINUE
DO 8 L=1,29 7
8 ITABLE( NODE2s, L)= SYMBOL(L)
GO0 TO 11
9 CONTINUE
IF(J2.EQe1.ANDeJ3.NE.0.AND.SYMBOL (1) .EQ.97) O TO 1
IF(JU3.NE+0) GO TO 73
IF (J2+EQ@.2) GO TO 91
J1=0
J2=2
60 TO 51
91 CONTINUE
N1=NODE1
ISTARTZISTART+1
NODE1=NSTART+1
NODE2 = NODE2 +1
IF (NODE2+GT.400) RETURN .
IF (ID«NE+4) GO To 92
NODE (6+NODE2) ==IRULE
NODE (7+»NODE2) =IMAX
NODE(6¢N1) = =IR
NODE(7¢N1) = 1IM
92 CONTINUE
NODE (3,NODE1) = NODE2
NODE (1/NODE2) = 1
NODE (4 ¢ NODE2) =ITABLE (NODE1+1)
NODE (5,NODE2) =ITABLE (NODE1,6)
00 10 L=1,29 . v _
10 ITABLE( NODE2s L)= ITABLE(NODEL,L)
11 J=0
J1=0
Ja=1
J3=0
NSTART = NODE1
MSTART = NODE2
IF (ITRACE.NE+0). WRITE(6+300) NODEE:(ITABLE(NQDEEVL)pL Lo2ely
' 300 FORMAT(10X+8HNODE NO.,I3r4H IS »2913) %i
. .60 TO 1
ii&%*END
QO




SUBPROGRAM RULENO
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SUBROUTINE RULENO(J1e.J20J3)

Cc

C e T L Ll L LT L T o e T L s P P T P T T T N LTS P Tt L L
C * THIS SUBROUTINE COMPUTES THE ROW NUMBER OF THE FIRST AND LAST
C * SYMBOL OF THE SET OF RULES GOVERNING A GIVEN INPUT SYMBOL. *
C * CALLED FROM SUBROUTINE RERITE. *
C * FOR USE WITH PROGRAM ANALYZ *
C * WRITTEN BY JAMES D. PRICE JULY*1970 *
C ke e ok e e o o oo o oK o K oK o o 3o oK o o 3 o o S o S S S s o R o o o o A ok g O e A o K e e
C

COMMGN RULE (900,28)¢ IPSI(100+8¢2), RESTRT(S015)s ITABLE(400¢29),
1 SYMIN(29), SYMBOL(29), I, IMAXIsJs JMAXe IRULEs IMAXe IRULEL"
2 ISTARTs ITRACE: MATCH =
COMMON/TREE/ ITREE(50),» NODE(7+400)¢ NODEl. NODE2
INTEGER RULEs+ RESTRT+SYMIN,SYMBOL -
LOGICAL MATCH
IF (ITRACE.NE.O) WRITE(6+99)
99 FORMAT( 30H SUBROUTINE RULENO CALLED )
IF(J1«NE+0) GO TO 10
GO TO(1,2)yJ2
15=97
II=NODE1
I1=11+1
12=11+2
I3=11+3
IF(ITABLE(I101) sEQ.ITABLE(II»1)) GO TO 11
IF(ITABLE(I201) vEe ITABLE(TI¢1) «ANDeITABLE(I1¢1) ¢EQ.79.AND,
1 ITABLE(I1,6).LT.3) GO TO 12
IF(ITABLE(12s1) +EGe ITABLE(ITr1) « ANDo ITABLE(I1¢1) +EQ.92,AND,
1 ITABLE(I1:6)+EQe3.AND.((ITABLE(I3+1)+EQ:79.AND.ITABLE(I3+6),LT.
2 3),0R. (ITABLE(I3s1) .EQ.92, AND-ITABLE(IB-E) EQ.3))) GO TO 12
IF(J34NE<0) GO TO 19
Ja=2
GO TO 2
11 IC=4
GO TO 3 |
12 IRULE = IPSI(ISri,s1)
IMAX = IPSI(IS¢3,2)
IC=
GO TO
2 CONTINUE
IS=SYMIN(L)
* ICSSYMIN(6)
IF (NODE (6+NODEL) +EQ+0) 60 TO 21
IRULE=IABS (}DDE (6 /NODE1) )
IMAX=NODE (7 +NODEL)
GO TO 6

-

a
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21 CONTINUE
IF(IC.EQs9) GO TO 20
IRULE=IPSI(ISs101)
IF (IRULE.EQ.0) GO TO 3
IF (RULE (IRULE?6) +EQe9) GO TO 31
3 IRULEZIPSI(ISsICr1)
31 IMAX SIPSI(ISsICs2)
IF (IKULE+£Q.0) GO TO 20
IF (IMAX.EQ.D) IMAXZIPSI(IS,1,2)
GO TU o
16 CONTINUE
IF (IRULE +LT. IPSI(97r1r1)) J2=2
ISZRULE ( IRULE,1)
IC=RULE (IRULE!6)
IF(IS:£0+97) I1CSRULE(IRULE3)
IRULE=IRULE +RULE(IRULEs26)+1
IF (IRULE+GT.« IMAX) IRULE=O0

IF(IRULE<EG.0) IMAX=0

GO TO ©
19 IRULE=0
IMAX =0
GO 10 6
C
C FOR CLASS=9, INCLUDE ALL RULES ON THIS SYMBoL

20 IRULESO
DO 30 L=1le8
IF (IPSICISsLrL) of@.0) GO TO 30
IRULE = IPSI(ISeL,1)
GO TO 40
30 CONTINUE
40 IMAX = O
DO 50 L=8rlr=1 _
IF(IPSI(ISeLr2) +EQ.0) GO TO 50
IMAX = IPSI(IS+Ls2)
GO TO 6
50 CONTINUE | |
6 IF(ITRACE.NE+0) WRITE(6¢300) I1SeICeIRULEsIMAX
500 FORMAT (10X, 14HFOR SYMBOL NO+»I3»8Hs CLASS »I3s9Hs IRULE= +I3y
1 8Hs IMAXS #I3¢1H.) ' -
RETURN
END

" 4=B-37
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SUBROUTINE SYMACH
**#*#*#**#**********#**#***#**#*****t******#*******************tt**tt
* THIS SUBROUTINE TESTS FOR A MATCH *
* BETWEEN SUBSCRIPTS OF A GIVEN SYMBOL *
* AND A CORRESPONDING GRAM, RULE SYMBOL. *
* CALLED BY RERITE FROM ANALYZ. : *
% WRITTEN BY JAMES D« PRICE JULY»1970%*
*##****#***t##**i#$¥;**#*#******$$****tt*********t#i*************ﬁ***

COMMON RULE(900/,28) IPSI{100+8¢2), RESTRT(Ss15)¢ ITABLE(400029),
1 SYMIN(29), SYMBOL(29)» Iv IMAXI+Jsr JMAXs IRULE: IMAXe IRULEL"
2 ISTART» ITRACEs MATCH

COMMON/TREEZ 1TREE(50)+ NODE(7:400) NODE1l., NODEZ2

INTEGER RULEs RESTRT,»SYMIN,SYMBOL

LOGICAL MATCH

IF(ITRACE.NE«Q) WRITE(5092) NODE1lr SYMIN(1)

99 FORMAT (39H SURBOUTINE SYMACH CALLED FOR NODE r 130
1 7He SYM. pI3eiHe)

MATCH= <TRUE.

JUSIRULE+RULE (IRULE+ 26)

DG 3 L=1.17

IF(L.NE+1) GO TO 1

IF{SYMIN(1) .EQ.RULE(IRULE1,1})G0 TO 3

IF(RULE { IRULE1*1) .EQ297.AND+SYMBOL (1) .EQ.97) GO T0 3
IF(RULE(IRULEIPI).EG-97.AND95YMIN(1).EQ-EYMBOL(l)) GO TO 3
GO Tu & '
1 CONTINUE
IF(L.EQe7+AND.SYMIN(B) .£EQ,0) GO TO 3
IF(LeEQe3«AND.RULE (IRULE1+1)«NE+97) GO T0 3
IF (RULE(IRULELrL) .EQ.9) GO TO 3 '
IF(SYMIN(L) Ew+RULE (IRULEL,L)) GO TO 3
IF (SYMIN(L)+EQ+9) GO TO 3 :
IF (RULE (IRULE1+L) LT .0« AND«SYMIN(L) LT 49) GO T0 3
IF(RULE(IRULﬁliL).GT;Q-ANS'RULE(IRULELFL)iEG;RULE(JQ!L))GD TOo 2
GO TO 4
IF(SYMBOL (L) «EQ.RULE(IRULE1/L)) GO TO 3
1F{5YMBQL(L)iLTlgiANDisYMBQL(L)iEQiSYMIN(L)’ G0 TO 3
IF (SYMBOL (L) .EQ@.9) GO TO 3
GO TO &4
3 CONTINUE
CALL LIMIT(SYMIN)
RETURN
4 MATCH=«FALSE.
IF(ITRACE.NE«0) WRITE(6.300) L
300 FORMAT(10X,21HMATCH IS FALSE FOR L=rI3r1lHe)
RETURN

§32 END

n
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SUBROUTINE VARATT

Cc

C ##***t**:*tt&*********i***********t*¢**t¢t*#$*****t*****t*******t*t*$*
C * THIS SUBROUTINE COMPUTES THE VALUE OF *
c * THE DEPENDENT SUBSCRIPTS OF A GIVEN *
C * GRAMMAR RULE. CALLED BY RERITE *
C = FOR USE wITH PROGRAM ANALYZ &
C % WRITTEN BY JAMES D. PRICE JULY» 1970 *
C *kkkki 1:**************1!!**#:i:*:q:#*******#*#***t***t****t********!‘ t sk Rk gk
C

COMMON RULE(900+28)¢ IPSI(100,8+2)s RESTRT(5015) ITABLE(400+,29)
1 SYMIN(29), SYMBOL(29), I+ IMAXI»Js JMAX, IRULE. IMAXe IRULEL.
2 ISTART, ITRACE» MATCH E
COMMON/TREE/ ITREE(50)s NODE(7,400)s NODE1ls, NODEZ

INTEGER RULE» RESTRT,SYMIN,SYMBOL

LOGICAL ™MATCH

IF(ITRACENE+0) WKITE(6,99) ,

99 FORMAT( 30H SUBROUTIME VARATT CALLED ) 7
IF(RULE (IRULE191) ,EQ+97.AND.SYMBOL(1)+EQ+97) SYMBOL (1)=SYMIN(1)
NODE (3, 10DEL) =NODE2
DO 1 L=2+22 -

IF(RULE (1IRULEL'L) +EQe=1) ' SYMBOL(L)=SYMIN(L)+1 ,
IF(RULE (1RULE17L) «6T+e9,AND.SYMBOL (L) «EQ.RULE(IRULEL1/L))
1 SYMBOL (L)= SYMIN(L)
1 CONTINUE
IF(SYMUOL (1) +NEWSYMIN(1)) RETURN
IF(SYMBOL(3) .EG, E.A’J.SYMBOL(Q) NE.O) GO TO 2
RETURN

2 IF(SYMEOL(5)+EQ.1) SYMBOL(10)=3
IF(SYMEOL(10).EQe0) SYMBOL(10)=SYMIN(10)

IF(SYMBOL(11) +EQeD) SYMBOL(11)=SYMIN(11)
IF(SYMBOL(12) +EG.0) SYMBOL(12)=SYMIN(12)
IF(SYMEOL(10) JLToSYMIN(10)) SYMBCOL(10)=SYMIN(1Q)
IF(SYMBOL(11).GT«SYMIN(11)) SYMBOL{11)=SYMIN(11)
IF(SYMpOL(12).6GT.SYMIN(12)) SYMBOL(12)=SYMIN(12)
RETURN
END

éi"“
;,&5?
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0 o AR R OR e RROR KK oK Rk kR T L T Lt P P L 2 g 1

+  THIS PROGRAM LISTS THE SYMTAX GRAMMAR RULES USED WITH *
* PROGRAM ANALYX. i *
* WRITTEN BY JAMES D. PRICE JULY, 1970%

#************t****tx*#;*t*******t*;*#****t*tt******iirtttttt*******#

OO0 00D

DIMENSION A(EB)pB(S)oTITLE(lE):SYM(lOO)
DATA B/6H999 » 6HO r 6H= ' 6H+ ' 6H 1 6H1 /
IPAGE=U
LINE=0
READ(5,100) TITLE
100 FORMAT(12A6)
READ(5,105) SYM
105 FORMAT(10(2XrA3))
1 IF(LINE.GT,.0) GO TO 2
IPAGE=IPAGE+1
WRITE(6¢101) TITLE.IPAGE o
10l FORMAT(lHlflllﬂX-leéa10Xr5HPAGE-913/// - ’ :
1 58H - SYMBOL(MF/KECLYDNGPRAVIT/Sf—W-/X/Z) RULE NO.)
2 READ(5,102) I»(A(L}rL=2r28) ’ .
102 FORMAT!IErE(éX!Al)vinAEolé(EXpﬁl}riXeAEo#(EX!Ai)pEASiEAl!EAE)
1IF(1.EQ.999) GO TO S
3 IF(A(25)=B(6)) 5¢14+5
4 WRITE(60103)
103 FORMAT(//)
: LINE=LINE+3
K=k .
IF(A(25)=A(26)) 43,4243
42 K=3
43 CONTINUE
ISUB=I5UB+1
. IF(RULE=A(24)) 41,10,4]1
41 Isus=l
RULE=A(24)
GO TO 10
5 IF(A(25)=A(25)) 62706
6 K=4
IF(A(ES)-EIE)) 8¢6108 ¥
61 K=5 :
GO 7O 8
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-
8
104

10
106

1

K=3 ,

WRITE(6+104) SYM(I)e(A(L) L=2+22)+A(27),A(28)+B(K)

FORMAT(B8XrA3r1H(12A10A2,13A1042¢4A1e2A211H)»1X0AL)

GO TO 11

WRITE(6:106) SYM(I)r (A(L)1L.=2¢22)eA(27),A(28)B(K)rA(24)ISUB

FORMAT(BX!A301H(OEAIDA2013A11A2'4A1!2A20iH)'lXiA1911X91H(9A391H.'
12,1H))

11 CONTINUE

109

LINE=LINE+1
IF(KeEQeS+ANDLINEGT«40) LINE=0
GO0 TO 1 :

WRITE(60109)
?ORMAT(lchlQ(f)lle17{7H-ﬁEND‘§))
STOP

END

* | 4-B~bl
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APPENDIX D

Examples of Exhaustive Syntactic Analysis by Computer
(With Associated Tree Diagrams). Tree diagrams are
produced by subprogram DIAGRM; syntax analysis state-
ments are produced by subprogram PARSE.
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SYNTAX ANALYSIS IF SENTENCE NO. 101.

¢ 1) THE COMPLETED SENTENCE(SC) IS AN INTEROGATIVE SENTENCE.

« 2) THE INTEROGATIVE SENTENCE(SI) OF THE COMPLETED SE
NTENCE(5C) HAS NO DEPENDENT CLAUSE.

(  3) THE INTEROGATIVE CLAUSE(KI)  OF THE INTEROGATIVE SENTE
NCE(STI) QUESTIONS TRUTH/CIRCUMSTANCES OF SN.

« 4) THE INDEPENDENT CLAUSE (SA) OF THE INTEROGATIVE CLAUS
E(KI) OF THE INTEROGATIVE SENTENCE(SI) IS A DEFINITE INDE
PENDENT CLAUSE.

( 5) THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT
CLAUSE (SA) OF- THE INTEROGATIVE CLAUSE(KI) OF THE INTERO
GATIVE SENTENCE(SI) HAS A NAMED SUBJECT.

( ®©) THE SUS3JECT PHRASE (NSP) OF THE DEFINITE INDEPENDE
NT CLSE(SAB) OF THE INDEPENDENT CLAUSE(5A) OF THE INTERO
GATIVE CLAUSE(KI) OF THE INTEROGATIVE SENTENCE(SI) IS AN
OUN PHRASE. : ,

C 7i THE PREDICATE PHRASE (VP) oF THE DEFINITE INDEPENDE
NT CLSE(SAB) OF THE IMNCEPENDENT CLAUSE(SA) OF THE INTERO
GATIVE CLAUSE(K]) OF THE INTEROGATIVE SENTENCE(SI) IS AV
ERB PHRASE + VRB«MODIF «PHRASE s _

( 8) THE VERB PHRASE(VA) OF THE PREDICATE PHRASE(VP)
OF THE DEFINITE INDEPENDENT CLSE(SAB) OF - THE INDEPENDENT
CLAUSE(SA) OF THE INTEROGATIVE CLAUSE(KI) OF THE INTERO

GATXVE SENTENCE(SI) IS A SEVEN=TENSE VERB PHRASE.

« 9) THE VERY MODIFYING PHRSE(VM) OF - THE PREDICATE PHRASE(V
P OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPE
NDENT CLAUSE(SA) oF THE INTEROGATIVE CLAUSE(KI) oF THE
INTEROGATIVE SENTENCE(SI) IS A COPULATIVE PHRASE.

( 10) THE COPULATIVE PHRASE(NPX) OF THE VERB MODIFYING PHR
Sz(vM) OF THE PREDICATE PHRASE(VP) OF THE DEFINITE IND
EPENDENT. CLSE(SAB) OF THE INDEPFENDENT CLAUSE(SA) OF - THE
INTEROGATIVE CLAUSE(KI) . OF - THE INTEROGATIVE SENTENCE(SI)

IS A NOUN PHRASE. :

( 11) THE GENERAL NOUN PHRASE (NP) OF THE COPULATIVE PHRASE(
NPX) OF THE VERE MODIFYING PHRSE(VM) OF THE PREDICATE PH
RASE (VP) OF " THE DEFINITE INDEPENDENT CLSE(SAB) OF THE
INDEPENDENT CLAUSE(SA) OF THE INTEROGATIVE CLAUSE (KI) QF
THE INTEROGATIVE SENTENCE(SI) IS A REG.NOUN.PHR5-+(AE§. QN o

PHRS) . B oo ooy 7
i‘é;i@ . 4.D-2
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( 12) THE REGULAR NOUN PHRASE(NPA)  OF THE GENERAL NOUN PHRAS
E(NP) OF THE COPULATIVE PHRASE (NPX) OF THE VERB MODIFYI
NG PHRSE (VM) OF THE PREDICATE PHRASE(VP) OF THE DEFINI
TE INDEPENDENT CLSE(SAB) = OF THE INDEPENDENT CLAUSE(SA) OF

THE INTEROGATIVE CLAUSE(KI) OF THE INTEROGATIVE SENTENCE(SI
) CONTAINS WO CONSTRUCT NOUNS.

( 13)  THE SIMPLE NOUN PHRASE(NPB)  OF THE REGULAR NCUN PHRAS
E(NPA) OF THE GENERAL NOUN PHRASE(NP)  OF THE COPULATIVE P
HRASE (NPX) OF THE VERB MODIFYING PHRSE(VM) OF THE PREDIC
ATE PHRASE (VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF
THE INDEPENDENT CLAUSE(SA) OF THE INTEROGATIVE CLAUSE(KI)
OF THE INTERCGATIVE SENTENCE(SI) HAS A BASIC NOUN PHRASE
AS NUCLEUS.

( 14) Trit BASIC NOUN PHRASE (NA) OF THE SIMPLE NOUN PHRASE
(NPB) OF THE REGULAR NOUN PHRASE(NPA) OF THE GENERAL NOUN
PHRASE (NF) OF THE COPULATIVE PHRASE (NPX) OF THE VERB M
ODIFYING FHRSE (VM) OF THE PREDICATE PHRASE(VP) OF THE
DEFINITE IWDEPENDENT CLSE(SAB) OF THE TNDEPENDENT CLAUSE(SA)

OF THE INTEROGATIVE CLAUSE(KI) OF THE INTEROGATIVE SENTE
NCE(SI) HAS A NUNDETERMINATE MNOUN.

( 15) THE POST=HOMINAL ADJECTIVE PHRASE (AP) OF THE SIMPLE
NOUN PHRASE(HPB)  OF THE REGULAR MOUN PHRASE(NPA) - CF THE
GENERAL NOUN PHRASE(NP) OF THE COPULATIVE PHRASE (NPX) OF
THE VERE MODIFYING PHRSE(VM) OF. THE PREDICATE PHRASE(VP)
OF THE CEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT
CLAUSE (SA) OF THE INTEROGATIVE CLAUSE(KI) OF THE INTERO
GATIVE SENTENCE(SI) 1S5 A BASIC POST-NOMINAL ADJ+PHRASE «

{ 16) THE BASIC POST-MOM.ADJECTIVE PHRASE(APA) OF THE POST-N
OMINAL ADJECTIVe PHRASE(AP) OF THE SIMPLE NOUN PHRASE (NPB)
OF THE REGULAR WOUN PHRASE(NPA) OF THE GENERAL. NOUN PHRAS

E(NP) CF THE COPULATIVE PHRASE (NPX) OF THE VERB MODIFYI]

NG PHRSE(vM)  OF THE PREDICATE PHRASE(VP) OF THE DEFINI
TE INDEPEMNDENT CL5E(SAB) OF THE . INDEPENDENT CLAUSE (SA) OF

THE INTEROGATIVE CLAUSE(KI) OF THE INTFROGATIVE SENTENCE(SI
) EXPRESSES THE COMPARATIVE DEGREE.

( 17) THE GENERAL NOUN PHRASE (NP OF- THE SUBJECT PHRASE (NSP
) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPE
NDENT CLAUSE(SA) OF THE INTEROGATIVE CLAUSE(KI) OF THE.
INTEROGATIVE SENTENCE(SI) IS A REG«NOUN PHRS « + (APP . NOUN«PHRS) »

¢ 18) THE PREFOSITION PHRASE (XP) OF THE BASIC POST=NOM.ADJ
ECTIVE PHRASE(APA) COF . THE POST-NOMINAL ADJECTIVE PHRASE (AP)

OF THE SIMPLE NOUN PHRASEZ (NPB) OF THE REGULAR NOUN PHRAS
E(NPA) OF THE GENERAL NOUN PHRASE (NP) OF THE COPULATIVE P
HRASE (NPX) OF THE VERB MODIFYING PHRSE(VM) OF THE PREDIC
ATE PHRASE(VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF

THE INDEPENDENT CLAUSE(SA) OoF " THE INTEROGATIVE CLAUSE(KI)

OF THE INTEROGATIVE SENTENCE(SI) GOVERNS A NOUN PHRASE.

§§ULAR NOUN PHRASE (NPA) OF " THE GENERAL NOUN PHRAS

4-D-3 218

( 19)  THE,R
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E(NP) OF THE SUBJECT PHRASE (NSP) OF THE DEFINITE IND
EPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA) OF THE
INTEROGATIVE CLAUSE(KI) OF THE INTEROGATIVE SENTENCE(SI)
CONTAINS NO CONSTRUCT NOUNS.

( 20) THE SEVEN=TENSE VvERB PHRASE(VAA) OF THE VERB PHRASE (
VA) OF THE PREDICATE PHRASE(VP) OoF THE DEFINITE IND
EPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA) OF THE

INTEROGATIVE CLAUSE(KI) OF @ THE INTEROGATIVE SENTENCE(SI)

IS5 AN EMPHATIC VERB PHRASE.

( 21) THE SIMPLE NOUN PHRASE (NPB) OF THE REGULAR NQUN PHRAS
E(NPA) OF THE GENERAL NOUN PHRASE (NP) OF THE SUBJECT PHRA
SE (NSP) OF THE DEFINITE INDEPENDENT CLSE(SAE) OF THE
INDEPENDENT CLAUSE(SA) OF THE INTEROGATIVE CLAUSE(KI) OF
THE INTEROGATIVE SENTENCE(SI) HAS A BASIC NOUN PHRASE AS NUC

LEUS.

( 22) THE EMPHATIC VERbB PHRASE(vYC) OF THE SEVEN=-TENSE VERB P
HRASE (VAA) OF THE VERB PHRASE (VA) OF THE PREDICATE PH
RASE (VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF ‘THE
INDEPENDENT CLAUSE(SA) OF .  THE INTEROGATIVE CLAUSE(KI) OF
THE INTEROGATIVE SENTENCE(SI) EXPRESSES NO SPECIAL EMPHASIS.

( 23) THE REGULAR WOUN PHRASE(NPA) OF THE GENERAL NOUN PHRAS
E(NP) ‘OF THE PREPOSITION PHRASE (XP) OF THE BASIC POST=N
OM.ADJECTIVE PHRASE(APA) OF THE POST-NOMINAL ADJECTIVE PHRASE (
AP) OF THE SIMPLE NOUN PHRASE(NPB) oF THE REGULAR NOUN
PHRASE (NFA) OF THE GENERAL NOUN PHRASE (NP) OF THE COPULA
TIVE PHRASE (NPX) oF THE VER8 MODIFYING PHRSE(VM) OF THE
PREDICATE PHRASE (VyP) OF THE DEFINITE INDEPENDENT CLSE(SAB)

OF THE INDEPENDENT CLAUSE(SA) -OF THE INTVEROGATIVE CLAUS
E(KI) OF THE INTEROGATIVE SENTENCE(SI) . CONTAINS CONSTRUCT
NOUN(S) . :

( 24) THE BASIC NOUN PHRASE(NA) .  OF THE SIMPLE NOUN PHRASE
(NPB) OF THE REGULAR NOUN PHRASE(NPA) OF THE GENERAL NOUN
PHRASE (NP) OF THE SUBJECT PHRASE (NSP) . OF THE DEFINI
TE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE (SA) OF

- THE INTEROGATIVE CLAUSE(KI) OF. THE INTEROGATIVE SENTENCE(SI
) HAS A (DETERMINATE) PROPER WNOUN, ‘

( 2%5) THE THREE~TENSE VERB PHRASE (VBB) OF THE EMPHATIC VER
B PHRASE(VC) OF THE SEVEN=-TENSE VERB PHRASE (VAA) oF THE
VERB PHRASE(VA) G 'THE PREDICATE PHRASE (VP) OF - THE
DEFINITE INDEPENDENT CL3E(SAB) OF . THE INDEPENDENT CLAUSE (SA)

OF . THE INTEROGATIYE CLAUSE(KI)  OF THE INTEROGATIVE SENTE
NCE(SI) IS A VERB R PARTICIPLE. ;

( 26) THE VERB MGOD PHRASE(VB) OF - THE THREE=TENSE VERB P
HRASE (VBB) OF  THE EMPHATIC VERB PHRASE(VC) OF THE SEVEN=
TENSE VERB PHRASE(VARA) OoF THE. VERB -PHRASE (VA) OF - THE
PREDICATE PHRASE(VP) ‘ OF THE DEFINITE INDEPENDENT CLSE(SAB)
~ OF THE INDEPENDENT CLAUSE(SA) CF THE INTEROGATIVE CLAUS
E(KI) OF THE INTEROGATIVE SENTENCE(SI) IS A VERB OR INFIN
ITIVE ABSOLUTE. . _ : "

?- . 4-D-4 217
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« 27) THE BASIC NOUN PHRASE (MA) OF THE SIMPLE NOUN PHRASE

(NPB) OF THE REGULAR NOUN PHRASE (NPA)  OF THE GENERAL NOUN
PHRASE (NF) oF THE PREPOSITION PHRASE (XP) OF THE BASIC
POST=-NOM.ADJECTIVE PHRASE(APA) OF THE POST=NOMINAL ADJECTIVE P
HRASE (AP) OF THE SIMPLE NOUN PHRASE (NPB) OF THE REGULA

R NOUN PHRASE (NFA) OF THE GENERAL NOUN PHRASE (NP) OF

COPULATIVE PHRASE(NPX) OF THE VERB MODIFYING PHRSE (VM)

THE PRELUICATE PHRASE(VP) OF THE DEFINITE INDEPZNDENT CLS
E(SAB) OF THE INDEPENDENT CLAUSE (SA) OF THE INTEROGATIVE
CLAUSE(KI) OF THE INTEROGATIVE SENTENCE(SI) HAS A (DETER

MINATE) PRKCPER NOUN.

( 28) THE VERBE(V) OF THE VERB MOOD PHRASE(vVB)

THE THREE=TENSE VERB PHRASE(VBB) OF THE EMPHATIC VERB PHRA
SE(VC) OF THE SEVEN=TENSE VERB3 PHRASE(VAA) OF THE VERB P
HRASE (VA) OF THE PREC1CATE PHRASE (VP) OF THE DEFINI

TE INDEPEMHDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA)}

THE INTEROGATIVE CLAUSE(KI) oF THE INTEROGATIVE SENTENCE(SI

) 15 1s.
SINGer “ASCer THIRDs A=1r ACTer IND. ¢ PAST.

( 29) THE NOUN ABSOLUTE (N, OF THE BASIC NOUN PHRASE (NA)

OF Trim SIMPLE NOUN PHRASE (NPB) OF THE REGULAR NOUN PHRAS
E(NPA) OF THE GcNERAL NOUN PHRASE (NP) OF THE COPULATIVE P
HRASE (NPX) OF THE VERB MODIFYING PHRSE(VM) OF THE PREDIC

ATE PHRASE (VP) OF THE DEFINITE INDEPENDENT CLSE(SAB)

THE INDEPENDENT CLAUSE(SA) * OF THE INTEROGATIVE CLAUSE(KI)

OF THE INTERQGATIVE SENTENCE(SI) IS PCET.
SINGsr MASCer THIRD.

‘('30) THE NOUN ABSOLUTE(N) QF THE BASIC NOUN PHRASE (NA)

OF  THE SIMPLE NOUN PHRASE(NPB)  OF  THE REGULAR NOUN PHRAS
E(NPA) OF  THE GENERAL NOUN PHRASE(NP) _ OF  THE PREPOSITION

PHRASE (XP) OoF THE BASIC POST~NOM.ACJECTIVE PHRASE(APA)

THE POST-NOMINAL ADJECTIVE PHRASEAP) OF THE SIMPLE NOUN
PHRASE (NPH) OF THE REGULAR NOUM PHRASE{NPA) OF THE GENERA

L NOQUN PHRASE(NP) OF THE COPULATIVE PHRASE (NPX) OF
VERB MODIFYING PHRSE(VM) OF THE PREDICATE PHRASE (VP)

THE DEFINITE INCEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE
(SA) OoF | THE INTEROGATIVE CLAUSE(KI) OF THE INTEROGATIVE

SENTENCE ($I) 1S ISRAEL.
SING.» MASCer» THIRD.

ANALYSIS COMPLETED FOR SENTENCE NOe 101» NO. OF SYMBOL TESTS= 265.
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SYNTAX ANALYSIS IF SENTENCE NOe 102

( 1) THE COMPLETED SENTENCE(SC) IS AN IMPCRATIVE SENTENCE.

( 2) THE BAS1C SENTENCE(S) OoF THE COMPLETED SENTENCE(SC)
IS A SIMPLE SEWTERNCE. ’

( 3) THE INDEPUNDENT CLAUSE(SA) OF THE BASIC SENTENCE(S)
1S A DEFIKITE INDEPENDENT CLAUSE.

( 4) THE DEFINITE LNDEPENDENT CLSE(SAB) OF THE INDEPENDENT
CLAUSE (5A) o THE BASIC SENTENCE(S) HAS A NAMED SUBJECT.

( 5) THE SUBJECT PHRASE (NSP) OF THE DEFINITE INDEPENDE
NT CLSE(S5AH) OF THE INDEPENDENT CLAUSE(SA) 0F THE BASIC
SENTENCE(S) IS A JOUN PHRASE.

( 6) THE PREDICATE PHRASE(VP) OF THE DEFINITE INDEPENDE
NT CLSE(SAH) OF THE INDEPENDENT CLAUSE(SA) OF THE BASIC
SENTENCE(S) IS A VERL PHRASE + VRB3.MODIF.PHRASE ~

( 7)  THE VERB PHRASE(VA)  OF THE PREDICATE PHRASE (VP)

OF THE DEFIMNITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT
CLAUSE (SA) oF THE HBASIC SENTENCE(S® IS A SEVEN=TENSE VERB PH
RASE .

( 8)  THE VERU MOUIFYING PHRSE (VM) OF THE PREDICATE PHRASE(V
P) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEFE
NDENT CLAUSE(SA) OF THE BASIC SENTENCE(S) IS A CCPULATIVE PH
RASE » '

( 9) THE COPULATIVE PHRASE(N?’X)V OF THE VERB MODIFYING PHR
SE (VM) oF THE PREDICATE PHRASE(VP) - OF . . THE DEFINITE IND
EPENDENT CLSE(SAR) OF THE INDEPENDENT CLAUSE(SA) OF THE
BASIC SENTENCE(S) IS A NOUN PHRASE. '

( 10) THE GENERAL NOUN PHRASE (NP) oF THE COPULATIVE PHRASE(
NFX) OF THE VERB MODIFYING PHRSE(VM) OF THE PREDICATE PH
RASE (VF) OF THE DEFINITE INDEPENULENT CLSE(SAB) OF " THE
INDEPENDENT CLAUSE(SA) - OF THE BASIC SENTENCE(S) IS A REG.NOGU
N PHRS:"‘(APP@NOUN:PHRS)g . . .

( 11)  THE REGULAR NOUN PHRASE(NPA) OF  THE GENERAL NOUN PHRAS
E(NP) oF THE COPULATIVE PHRASE (NPX) OF THE VERB MODIFYI
NG PHRSE(VM) - OF THE PREDICATE PHRASE (VP) OF ‘THE DEFINI
TE INDEPENDENT CLSE(SAB) oF THE - INDEPENDENT CLAUSE (SA) OF

THE BASIC SENTENCE(S) CONTAINS NO CONSTRUCT MNOUNS. :

( 12) THE SIMPLE NOUN PHRASE (NFB) OF THE REGULAR NOUN PHRAS
E(NPA) OF . THE GENERAL NOUN PHRASE(NP)  OF  'THE COPULATIVE P
HRASE (NPX) érphg- THE VERB MODIFYING PHRSE(VM) OF THE PREDIC
7;4 i
S EAS  4-D-7
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ATE PHRASE (VP) OF  THE DEFINITE INDEPENDENT CLSE(SAB) OF
THE INDEPENDENT CLAUSE (SA) OF THE BASIC SENTENCE(S) HAS A
BASIC NOUN PHRASE AS NUCLEUS.

( 13 THE BASIC NOUN PHRASE (NA) OF THE SIMPLE NOUN PHRASE

(NPB) OF THE REGULAR NOUN PHRASE(NPA) OF THE GENERAL NOUN

PHRASE (NP) OF THE COPULATIVE PHRASE (NPX) OF THE VERB M

ODIFYING PHRSE(VM) OF THE PREDICATE PHRASE(VP) OF THE

DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA)
OF THE BASIC SENTENCE(S) HAS A NONDETERMINATE NOUN.

( 14) THE POST-NOMINAL ADJECTIVE PHRASE (AP) OF THE SIMPLE
NOUN PHRASE (NPB) OF THE REGULAR NOUN PHRASE(NPA) OF THE
GENERAL NCUN PHRASE (NP} OF THE COPULATIVE PHRASE (NPX) oF
THE VERB MODIFYING PHRSE(VM) OF THE PREDICATE PHRASE (VP)
OF ThE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT
CLAUSE(SA) OF THE BASIC SENTENCE(S) IS A BASIC POST-NOMINAL

ADJ«PHRASE

( 15) THE BASIC POST=NOM,ADJECTIVE PHRASE(APA) OF THE POST-N

OMINAL 'ADJECTIVE PHRASE(AP) OF THE SIMPLE NOUN PHRASE (NPB)
OF THE REGULAR NOUN PHRASE(NPA) OF THE GENERAL NOUN PHRAS

E(NP) OF THE COPULATIVE PHRASE (NPX) OF THE VERB MODIFYI

NG PHRSE(VM) OF THE PREDICATE PHRASE (VP) OF THE DEFINI

TE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE (SA) OF
THE. BASIC SENTENCE(S) EXPRESSES THE COMPARATIVE DEGREE.

( 16) THE GENERAL NOUN PHRASE(NP)  OF THE SUBJECT PHRASE (NSP
) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPE
NDENT CLAUSE(SA) oF THE BASIC SENTENCE(S) IS A REG.NOUN PHRS

«+(APP+«NOUN+PHRS) »

( 17) THE PREPOSITION PHRASE (XP) OF . THE BASIC POST=NOM.ADJ
ECTIVE PHRASE(APA) OF THE POST=NOMINAL ADJECTIVE PHRASE(AP)

OF THE SIMPLE NOUN PHRASE(NPB)  OF THE REGULAR NOUN PHRAS
E(NPA) OF THE GENERAL NOUN PHRASE(NP)  OF THE COPULATIVE P
HRASE (NPX) OF ° THE VERB MODIFYING PHRSE(VM) OF THE PREDIC
ATE PHRASE (VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF

THE INDEPENDENT CLAUSE (SA) OF THE BASIC SENTENCE(S) GOVERN
S A NOUN PHRASE. L

( 18) THE REGULAR NOUN PHRASE(NPA) OF THE GENERAL NOUN PHRAS
E(NP) OF THE SUBJECT PHRASE (NSP) oF THE DEFINITE IND
EPENDENT CLSE({(SAB) OF. THE . INDEPENDENT CLAUSE(SA) - OF. THE
BASIC SENTENCE(S) CONTAINS NO CONSTRUCT NOUNS. :

( 19) - THE SEVEN=-TENSE: VERB PHRASE (VAA) OF THE VERB PHRASE (
VA) ~ OF  THE PREDICATE PHRASE(VP) ~ OF  THE DEFINITE IND
EPENDENT CLSE(SAB) OF  THE INDEPENDENT CLAUSE(SA)  OF  THE

BASIC SENTENCE(S) IS AN EMPHATIC VERB PHRASE. =

- 20) THE SIMPLE NDUN PHRASE(NPB) OF THE REGULAR NQUN PHRAS.
E(NPA) OF .'THE GENERAL NOUN PHRASE(NP) ~ OF  THE SUBJECT PHRA
_SE(NSP) - OF: “THE DEFINITE INDEPENDENT CLSE(SAB). . OF THE
INDEPENDENT CLAUSE(&A):- OF THE BASIC SENTENCE(S) HAS A EASIC
'NOUN PHRASE AS’NUCLEUSs = = = . .
. e 4-D-8 S 2‘?1
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( 21) THE EMPHATIC VERB PHRASE(VC) OF THE SEVEN=-TENSE VERB P
HRASE (VAA) - -OF THE VERB PHRASE(VA) oF THE PREDICATE PH
RASE (VP) OF THE OEFINITE INDEPENDENT CLSE(SAB) OF THE
INDEPENDENT CLAUSE (5A) OF THE BASIC SENTENCE(S) EXPRESSES NO
SPECIAL EMPHAS1S.

( 221 THE REGULAR NOUN PHRASE (NPA) OF THE GENERAL NOUN PHRAS
E(NP) OF THE PREPOSITION PHRASE(XP) OF THE BASIC POST-N
OM.ADJECTIVE PHRASE(APA) OF THE POST-NOMINAL ADJECTIVE PHRASE (
AF) OF THE SIMPLE NOUN PHRASE (NPB) OF THE REGULAR NOUN
PHRASE (NPA)  OF THE GENERAL NOUN PHRASE (NP) OF THE COPULA
TIVE PHRASE (NPX) OF THE VERB MODIFYING PHRSE (VM) OF THE
PREDICATE PHRASE(VP) OF THE DEFINITE INDEPENDENT CLSE (SAB)

OF THE INDEPENUDENT CLAUSE(SA) OF THE BASIC SENTENCE(S)
CONTAINS CONSTRUCT NOUN(S) .

( 23) THE BASIC NOUN PHRASE (NA) OF THE SIMPLE NOUN PHRASE

(NPB) OF THE REGULAR NOUN PHRASE(NPA) OF THE GENERAL NOUN

PHRASE (NF) oF THE SUBJECT PHRASE (NSP) OF THE DEFINI

TE INDEPE/WENT CLSE(5AB) OF THE INDEPENDENT CLAUSE(SA) OF
THE BASIC SENTENCE(S) HAS A (DETERMINATE) PROPER NOUN.

( 24) THE THREE-TENSE VERB PHRASE (VBB) OF THE EMPHATIC VER

B PHRASE(VC) OF THE SEVEN-TENSE VERB PHRASE (VAA) OF THE

VERD PHRASE (VA) OF THE PREDICATE PHRASE(VP) OF THE

DEFINITE INDEPENDENT CLSE (SAB) OF THE INDEPENDENT CLAUSE(SA)
OF THE BASIC SENTENCE(S) IS5 A VERB OR PARTICIPLE.

( 25)  ThE VERB 00D PHRASE (VB) OF THE THREE=-TENSE VERB P
HRASE (VBB) OF THE EMPHATIC VERB PHRASE(VC) OF ' THE SEVEN=-
TENSE VERKH PHRASE (VAA) OF THE VERB PHRASE(VA) OF THE
PREDICATE PHRASE (VP) . OF THE DEFINITE INDEPENDENT . CLSE (SAE)

OF THE INDEPEMNDENT CLAUSE(SA) OF THE BASIC SENTENCE(S)
IS A VERB OR INFINITIVE ABSOLUTE » ’

( 26) THE BASIC NOUN PHRASE(NA) OF THE SIMPLE NOUN PHRASE
- (NPB) of THE REGULAR NOUN PHRASE(NPA) OF . THE GENERAL NOUN
PHRASE (NF) oF THE PREPOSITION PHRASE (XP) OF THE BASIC
POST-NOM+ ADJECTIVE PHRASE (APA) OoF THE POST-NOMINAL ADJECTIVE P
HRASE (AP) OF THE SIMPLE NOUN PHRASE (NPB) OF THE REGULA
R NOUN PHRASE (NPA) OF THE GENERAL MOUN PHRASE(NP) OoF THE
COPULATIVE PHRASE (NPX) OF THE VERB MODIFYING PHRSE(VM) OF

THE PREDICATE PHRASE (VP) OF THE DEFINITE INDEPENDENT CLS
E(SAB) OF THE INDEPENDENT CLAUSE(SA) OF THE BASIC SENTEN
CE(S) HAS A (DETERMINATE) PROPER NOUN .« . :

( 27) THE VERB(V) OF THE VERB MOOD PHRASE(VB) OF
THE THREE=-TENSE VERB PHRASE(VBB) OF THE EMPHATIC VERB PHRA

SE(vC) OF . THE SEVEN=-TENSE VERB PHRASE (VAA) OF ‘THE VERB P

HRASE (VA) OF THE PREDICATE PHRASE(VP) OF THE DEFINI

TE INDEPENDENT CLSE(SAB) OF THE. INDEPENDENT CLAUSE(SA) OF
THE BASIC SENTENCE(S) IS Is. :

SINGer MASCer SECD.r A=le ACT.e IMPVer _FUTRse

THE NOUN ABSOLUTE (N) OF  THE BASIC NOUN PHRASE (NA)
£ o - ’ E
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" THE BASIC SENTENCE(S) IS

RN TR AIRAT Vol % W 1§ L4

THE INDEPENDENT CLAUSE(SA) OF

POET.,
SING:P MASCi’ SECDi!

( 29) THE NOUN ABSOLUTE (N) OF THE BASIC NOUN PHRASE (NA)

OF THE SIMPFLE NOUN PHRASE (NPB) OF = THE REGULAR NOUN PHRAS
E(NPA) OF THE GENERAL NOUN PHRASE (NP) OF THE PREPOSITION
THE BASIC POST=NOM.ADJECTIVE PHRASE(APA) OF

PHRASE (XP) OF
THE POST=NOMINAL ADJECTIVE PHRASE(AP) OF THE SIMPLE NOUNM
PHRASE (NP) OF THE REGULAR NOUN PHRASE (NPA) OF THE GENERA
L NOUN PHRASE (NP) OoF THE COPULATIVE PHRASE (NPX) OF THE
THE PREDICATE PHRASE(VP) OF

VERB MODIFYING PHRSE(VM) OF
THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE

(SA) OF THE BASIC SENTENCE(S) 15 ISRAEL.

SINGQP MASC;P THIRDQ

SIS COMPLETED FOR SENTENCE NOe 102+ NO. OF SYMBOL TESTS= 261.
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SYNTAX ANALYSIS IF SENTENCE NO. 103,

«( 1) THE COMPLETED SENTENCE(SC) IS A DECLARATIVE SENTENCE.

( 2) THE BASIC SENTENCE(S)  OF THE COMPLETED SENTENCE(SC)
IS A SIMPLE SENTENCE.

(  3) THE INDEPENDENT CLAUSE(SA) OF THE BASIC SENTENCE(S)
IS A DEFINITE INDEPENDENT CLAUSE.

( 4)  TIiE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT
CLAUSE (S5A) OF THE BASIC SENTENCE(S) HAS A NAMED SUBJECT.

( 5)  THE SUBJECT PHRASE (NSP) OF  THE DEFINITE INDEPENCE
NT CLSE(SAB) OF .  THE INDEPENDENT CLAUSE{SA) OF THE BASIC
SENTENCE(S) IS A MOUN PHRASE.

( 6) THE PREDICATE PHRASE(VP) OF THE DEFINITE INDEPENCE
NT CLSE(SAB) OF THE INDEPENDENT CLAUSE (SA) OF THE BASIC
SENTENCE(S) IS A VERB PHRASE + VRB.MODIF.PHRASE.

( 7)  THE VERB PHRASE(VA) OF THE PREDICATE PHRASE(VP)

OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT
CLAUSE (SA) OF THE BASIC SENTENCE(S) IS A SEVEN=-TENSE VERB PH
RASE .

( 8) THE VERB MODIFYING PHRSE (VM) OF THE PREDICATE PHRASE(V
. P) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPE
NDENT CLAUSE (SA) OF THE BASIC SENTENCE(S) IS A COPULATIVE PH
RASE s |
(  9)  THE COPULATIVE PHRASE(NPX)  OF . THE VERB MODIFYING PHR
SE(VM) OF THE PREDICATE PHRASE(VP). - OF  .THE DEFINITE IND
EPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE (SA) OF  THE
BASIC SENTENCE(S) IS A NOUN PHRASE. S
( 10)  THE GENERAL NOUN PHRASE(NP)  OF THE COPULATIVE PHRASE (
NPX) OF THE VERB MODIFYING PHRSE(VM) OF THE PREDICATE PH.
RASE (VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF . THE
INDEPENDENT CLAUSE ($A) OF THE BASIC SENTENCE(S) IS A REG.NOU
( 11)  THE REGULAR NOUN PHRASE(NPA) OF THE GENERAL NOUN PHRAS
E(NP)  OF THE COPULATIVE PHRASE (NPX) OF THE VERB MODIFYI
NG PHRSE(VM) OF THE PREDICATE PHRASE(VP) OF THE DEFINI
TE INDEPENDENT CLSE(SAB) OF  THE INDEPENDENT CLAUSE(SA) OF

THE BASIC SENTENCE(S) CONTAINS NO CONSTRUCT NOUNS.

( 12)  THE SIMPLE NOUN PHRASE(NPB)  OF THE REGULAR NOUN PHRAS
E(NPA) OF THE GENERAL NOUN PHRASE(NP) = OF  THE COPULATIVE P
HRASE (NPX) OF = THE VERB MODIFYING PHRSE(VM) OF _ THE PREDIC

\)} . . ’ e
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ATE PHRASE (VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF
THE INDEPENDENT CLAUSE(5A) OF THE BASIC SENTENCE(S) HAS A
BASIC NOUN PHRASE AS NUCLEUS.

( 13) THE BASIC NOUN PHRASE (NAY OF THE SIMPLE NOUN PHRASE

(NPB) OF THE REGULAR MNOUN .RASE (NPA) OF THE GENERAL NOUN

PHRASE (NP) OF THE COPULATiVE PHRASE (NPX) OF THE VERB M

ODIFYING PHRSE(VM) OF THE PREDICATE PHRASEI(VP) OF THE

DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA)
OF THE BASIC SENTENCE(S) HAS A NONDETEPMINATE NOUN.

( 14) THE POST-NOMINAL ADJECTIVE PHRASE(AP) OF THE SIMPLE
NOUN PHRASE (NPB) OF THE REGULAR NOUN PHRASE(NPA) OF THE
GENERAL NOUN PHRASE (NP) OF THE COPULATIVE PHRASE (NPX) OF
THE VER#4 MODIFYING PHRSE(VM) OF THE PREDICATE PHRASE(VP)
OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT
CLAUSE (SA) OF THE BASIC SENTENCE(S) IS A BASIC POST-NOMINAL
ADJ«PHRASE

( 15) THE BASIC POST-NOM.ADJECTIVE PHRASE(APA) OF THE POST=N

OMINAL ADJECTIVE PHRASE(AP) OF THE SIMPLE NOUN PHRASE (NPB)
OF THE REGULAR NOUN PHRASE(NPA) OF THE GENERAL NOUN PHRAS

E(NP) oF THE COPULATIVE PHRASE (NPX) JF THE VERB MODIFYI

NG PHRSE(vVM) OF THE PREDICATE PHRASE(VP) OF - THE DEFINI

TE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA) OF
THE BASIC SENTENCE(S) EXPRESSES THE COMIFARATIVE DEGREE.

( 16) THE GENERAL NWOUN PHRASE (NP) OF THE SUBJECT PHRASE (NSP
) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPE
NDENT CLAUSE (5A) OF THE BASIC SENTENCE(S) IS A REG.NOUN PHRS
« + (APP«NOUNPHRS) » : . _

017 THE PREPOSITION PHRASE{(XP) OF - THE BASIC POST=NOM.ALCJ
ECTIVE PHRASE(APA) OF THE POST~NOMINAL ADJECTIVE PHRASE(AP)

OF THE SIMPLE NOUN PHRASE (NP8) OF  THE REGULAR NOUN PHRAS
E(NPA) OF THE GENERAL NOUN PHRASE (NP) OF THE COPULATIVE P
HRASE (NPX) OF "THE VERB MODIFYING PHRSE(VM) OF THE PREDIC
ATE PHRASE (VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF

THE INDEPENDENT CLAUSE(SA) OF THE BASIC SENTENCE(S) GOVERN
S A NOUN PHRASE. : '

( 18) THE REGULAR NOUN PHRASE(NPA) OF - THE GENERAL NOUN PHRAS
E(NP) oF - THE SUBJECT PHRASE (NSP) OF . THE DEFINITE IND
EPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA) OF THE
BASIC SENTENCE(S) CONTAINS NO CONSTRUCT NOUNS.

( 19) .THE SEVEN=TENSE VERB PHRASE (VAA) OF THE VERB PHRASE(
VA) OF THE. PREDICATE PHRASE(VP) OF  THE DEFINITE IND
EPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA)  OF THE

BASIC SENTENCE(S) IS AN EMPHATIC VERB PHRASE. :

( 20) THE SIMPLE NOUN PHRASE (NPB) OF = THE REGULAR NOUN - PHRAS
E(NPA) OF THE GENERAL NOUN PHRASE (NP) OF .  THE SUBJECT PHRA
SE (NSP) OF “THE DEFINITE INDEPENDENT CLSE(SAB) OF THE
INDEPENDENT CLAUSE(5A) OF =~ THE BASIC SENTENCE{(S) HAS A BASIC
NOUN PHRASE AS NUCLEUS. ' S - '
: 4-D-13
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( 21)  THE EMPHATIC VERB PHRASE(VC) OF THE SEVEW=-TENSE VERB P
HRASE (VAA) OF THE VERB PHRASE (VA) OF THE PREDICATE PH
RASE (VP) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE

INDEPENDENT CLAUSE (SA) OF THE BASIC SENTENCE{S) EXPRESSES MO

SPECIAL EMPHASIS.,

( 22) THE REGULAR NOUN PHRASE (NPA) OF THE GENERAL NOUN PHRAS
E(NP) OF THE PREPOSITION PHRASE (XP) OF: THE BASIC POST=N
OM.ADJECTIVE PHRASE(APA) OF THE POST-NOMINAL ADJECTIVE PHRASE(
AP) OF THE SIMPLE NOUN PHRASE {(NPB) oF THE REGULAR NOUN
PHRASE (NPA} OF THE GENERAL NOUN PHRASE (NP) OF THE COPULA
TIVE PHRASE (NPX) OF THE VERB MODIFYING PHRSE(VM) OF THE
PREDICATE PHRASE(VP) OF THE DEFINITE INDEPENDENT CLSE(SAB)

OF THE INDEPENUENT CLAUSE(SA) OF THE BASIC SENTENCE(S)
CONTAINS CONSTRUCT NOUN{(S).

( 23) THE BASIC NOUN PHRASE (NA) OF THE SIMPLE NOUN PHRASE

(NPB) OF THE REGULAR NOUN PHRASE(NPA) OF THE GENERAL NOUN

PHRASE (NP) OF THE SUBJECT PHRASE (NSP) OF THE DEFINI

TE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA) GF
THE BASIC SENTENCE(S) HAS A (DETERMINATE) PROPER NOUN.

¢ 24) THE THREE=TENSE VERB PHRASE (VEB) OF THE EMPHATIC VER

B PHRASE(VC) OF THE SEVEN-TENSE VERB PHRASE (VAA) OF THE

VERB PHRASE(VA) OF THE PREDICATE PHRASE(VF) OF THE

DEFINITE IMDEPENDENT CLSE(SAB) OF THE INDEPENDENT .CLAUSE(SA}
OF THE BASIC SENTENCE(S) IS A VERB OR PARTICIPLE.

( 25) THE VERB MOOD PHRASE(VB) OF THE THREE=-TENSE VERB P
HRASE (VBB) OF THE EMPHATIC VERB PHRASE(VC) OF THE SEVEN=
TENSE VERB PHRASE(VAA) .OF THE VERB PHRASE{(VA) - OF THE
. PREDICATE PHRASE(VP) OF THE DEFINITE INDEPENDENT CLSE(SAB)

OF THE INDEPENDENT CLAUSE(SA) = OF THE BASIC SENTENCE(S)
IS A VERB OR INFINITIVE ABSOLUTE.

( 26) THE BASIC NOUN PHRASE (NA) OF THE SIMPLE NOUN PHRASE
(NPB) OF THE REGULAR NOUN PHRASE (NPA)- OF THE GENERAL NOUN
PHRASE (NP) OF THE PREPOSITION PHRASE (XP) OF THE BASIC
POST=NOM.ADJECTIVE PHRASE(APA) OF . THE POST-NOMINAL ADJECTIVE P
HRASE (AP) OF THE SIMPLE NOUN PHRASE(NPB) OF THE REGULA
R NOUN PHRASE(NPA) OF THE GENERAL NOUN PHRASE (NP) OF - THE
COPULATIVE PHRASE (NPX) OF "THE VERB MODIFYING PHRSE(VM) OF
THE PREDICATE PHRASE (VP) OF THE DEFINITE INDEPENDENT CLS
E(SAB) OF THE INDEPENDENT CLAUSE(SA) OF THE BASIC SENTEN
CE(S) HAS A (DETERMINATE) PROPER NOUN.. -

( 27) THE VERB(V) .~ OF. THE VERB MOOD PHRASE(VB) . OF
THE THREE=-TENSE ‘VERB PHRASE(VBB) °  OF THE EMPHATIC VERB PHRA
SE(VC) OF  THE SEVEN=TENSE VERB PHRASE(VAA) oF THE VERB P
HRASE (VA) OF  THE PREDICATE. PHRASE(VP) OF THE DEFINI
TE INDEPENDENT CLSE(SAB) OF . THE INDEPENDENT CLAUSE(SA) OF
"THE BASIC SENTENCE(S) = IS = IS. o | .
SINGes MASCar THIRDr  A=1s ACTer  INDer FUTReo

THE NOUN ABSOLUTE(N)  OF . THE BASIC NOUN PHRASE (NA)
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OF THE SIMPLE NOUN PHRASE (HPB) OF THE REGULAR NOUN PHRAS

E(NPA) OF THE GENERAL NOUN FHRASE(NP) OF THE COPULATIVE
HRASE (NPX) OF THE VERB MODIFYING PHRSE (VM) OoF THE PREDIC
ATE PHRASE (VP) OF ~ THE DEFINITE INDEPENDENT CLSE(SAB)

THE INDEPENDENT CLAUSE(SA) OF THE BAGSIC SENTENCE(S)

POET.
SING.r» MASCer THIRD .
( 29) THE NOUN ABSOLUTE(N) OF THE BASIC NOUN PHRASE (NA)

OF THE SIMPLEC NOUN PHRASE (NPB) OF THE REGULAR NOUN PHRAS
E(NPA) OF THE GENERAL NOUN PHRASE (NP) OF THE PREPOSITION
PHRASE (XP) OF THE BASIC POST-NOM.ADJECTIVE PHRASE (APA)

THE POST-NOMINAL ADJECTIVE PHRASE (AP) OF THE SIMPLE NOUN
PHRASE (NP1) OF THE REGULAR NOUN PHRASE (NPA) OF THE GENERA
L NOUN PHRASc (NP) OF THE COPULATIVE PHRASE (NPX) OF
VERB MODIFYING PHRSE(VM) OF THE PREDICATE PHRASE(VP)

THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE
{SA) OF THE BASIC SENTENCE(S) IS ISRAEL.

SINGer ASCer THIRD.

ANALYSIS” COMPLETED FOR SENTENCE NO. 103r NO. OF SYMBOL TESTS=

263,
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SYNTAY ANALYSIS IF SENTENCE NO. 4 .

{ 1) THE COMPLETED SENTENCE(SC) IS A DECLARATIVE SCNTENCE.

t 2) THE EASIC SFEFNYENCE(S) OF THE COMPLETED SENTENCE(SC)
IS A SIMPLE SENTENCE.

L 3) THE INDEPENDENT CLAUSE(SA) OF- THE BASICI SENTENCE(S)
IS A DEFINITE INDEPENDENT CLAUSE. :

{ 4} THE DEFINITE INDEPENDENT CLSE (SAB) o] 3 THE INDE PENDENT
CLAUSE (SAY OF THE BASTC SENTENCE tS) HAS A NAMED SUBJcCT.

{ 5) THE SUBJECT PHRASE (NSP) OF THE DEFINITE INDEPENDE
NT CLSE(SAR) OF THE INDEPENDENT CLAUSE(SA) OF THE BASIC
SENTENCE(S) IS A SUBJECT PRONOUN PHRASE. :

¢ B) . THF PREDICATE PHRASE(VP) OF THE DEFINITE INDEPENOE
NT CLSE(SAB) oF - THE INDEPENDENT CLAUSE(SA) oF " THE BASIC
SENTENCE(S) ¥S A VERB PHRASE ¢ VRB.MODIF.PHRASE.

{ 7 THE VERB PHRASE(vVA) OF THE PREDICATE PHRASE(VP)
OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE INDEPENDENT
CLAUSE(S4) oF THE BASIC SENTENCE(S) IS A SEVEN-TENSE VERB PH

RASE .

Z

( g8) THE VERB MORIFY ING PHRSE (VM) OF THE PREDICATE PHRASE (Y
P oF THE DEFINITE INDEPENDENT CLSE(SABR) OF THE INOEPE
NDENT CLAUSEASA) OF THE BASIC SENTENCE(S) IS A PREPOSITIONAL

-« 3 THE PREPISITION PHRASE(XP) oF THE VERB MODIFYING PHR
SE(VM) OF THE PREDICATE PHRASE(VP) oF THE DEFINITE IND
EPENDENT CLSE(SAB)Y OF THE INDEPENDENT CLAUSE(SA)} OF THE
BASIC SENTENCE(S) GOVERNS A NOUN PHRASE.

« 101 THE GENERAL NOUN PHRASE(INP) OF THE PREPOSITION PHRASE
(XP) OF . THE VERB MODIFYING PHRSE (VM) oF THE PREDICATE PH
RASE(VF) OF THE DEFINITE INDEPENDENT CLSE(SAB) OF THE
INDEPENDENT CLAUSE(SA) OF . THE BASIC SENTENCE!(S) IS A REG.NOU
N PHRS«+{ APPNOUNPHRS). ’

( 11) THE SEVEN-TENSE VER® PHRASE(VAAY ' OF THE VERB PHRASE(
VA) OF ° THE PREDICATE PHRASE(VP) OF . THE DEFINITE IND
EFENDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA) OF  THE
BASIC SENTENCE(S) IS AN EMPHATIC VERB PHRASE. f

£l 1213\ (THE REGULAR NOUN' PHRASE(NPA) OF . - THE GENERAL NOUN PHRAS

E "OF  THE PREPOSITION PHRASE(XP) OF . THE VERB MODIFYI
PHQS?(VH) “OF . S THE PREDLCATE PHRASE(VPY . OF  THE DEFINI

ER&C INDEPENQﬁﬁchLSE(SAB) THE INDEPENOENT CLAUSE(SA)  OF

o 4 D-17.




THE BASIC SENTENCE(S) CONTAINS NO CONSTRUCT NOUNS.

t 13) THE EMPHAT IC VERB PHRASE(VC) +13 THE SEVEN-TENSE VERB P
HRASE{VAA) oF THE VEREB PHRASE(VA) oF THE PREDICATE PH
RASE(VP) oF THE DEFINITE INDEPENDENT CLSEU(SAB) oF THE

INDEPEMNDENT CLAUSE(SA) OF THE BASIC SENTENCE(SY EXPRESSES NO

SPECTAL EMPHASIS.

{ 14) THE SIMPLE NOUN PHRASE (NPB) oF THE REGULAR NOUN PHRAS
SINPA) OF THE GENERAL NOUN PHRASEINP) OF THE PRIEPOSITION
PHRASE(XP) 0§ THE VERB MODIFYING PHRSE (VM) GF THE PREDIC
ATE PHRASE(VPD OF THE DEFINITE INDEPENDENT CLSE(SAB) OF

THE INDEPENDENT CLAUSE(SA) OF THE BASIC SENTENCE(S) HAS A
BASIC NOUN PHRASE A5 NUCLEUS. :

t 15) THE THREE-TENSE VERB PHRASE(VBB) OF THE EMPHATIC VER

B PHRASE(VC) oF THE SEVEN-TENSE VERB PHRASE(VAR) OF THE

VERE PHRASE(VA) OF THE PRECICATE PHRASE (VP) OF " THE

DEFINITE INDEPENDENT CLSE(SAB8) OF THE INDEPENDENT CLAUSE{SA}
CF THE BASIC SENTENCE(SY IS A VERE OR PARTICIFPLE. :

( 16) THE BASIC NOUN PHRASE (NA) oF THE SIMPLE NOUN PHRASE

(NPB)  OF THE REGUL AR NOUN PHRASEI(NPA)  OF THE GENERAL NOUN

DYRASE(NP) OF THE PREPOSITION PHRASE(XP) oF THE VERB M

ODIFYING PHRSIE(VHM) OF THE PREDICATE PHRASE (VP) OF - THE

DEFINITE INDEPENDENTY CLSE(SAB) OF THE INDEPEMDENT CLAUSE(SA)
oF THE BASIC SENTENCE(S) HAS A NONDETERMINATE NOUN.

« 17) THE PDST-NOMINAL ADJECTIVE PHRASE({AP) OF THE SIMPLE
NOUN PHRASE:(NPB) OF THE REGULAR NOUN PHRASE(NPA) OF THE
SENERAL NOUN PHRASE(NP) OF THE PREPOSITION PHRASE(XP) - OF
THE VERP MOCDIFYING PHRSE (VM) OF THE PREDICATE PHRASE (VP
OF THE DEFINITE IXINDEPENDENT CLSE (SAB) OF THE INDE PENDENT
CLAUSELSA) oF THE BASIC SENTENCE(S) IS A BASIC POST-NOMINAL
AD J.PHRASE . i ' ) :

t 18) THE SUBJECT PRONOUN PHRASE(RSP) OF THE SUBJECT PHRA
SE(NSPY OF THE DEFINITE INDEPENDENT CLSE(SAS) oOF THE
INDEPENDENT CLAUSE(SA)} OF THE BASIC SENTENCE(S) IS A SUBJECT
PRONOUN +(APPOS.N.PH.). , '

( 13) . THE VERB MOOD PHRASE(VB) © OF  THE THREE-TENSE VERB P
HRASE (VBB) OF  THE EMPHATIC VERB PHRASE(VC) OF THE SEVEN-
TENSE VFRR® PHRASE(VAA)  OF  THE VERB PHRASE(VA) OF THE .
PREDICATE PHRASE(VP) oF THE DEFINITE TNDE?ENDENT C.SE(SAB)

OF  THE INDEPENDENT CLAUSE(SA) OF THE BASIC SENVENCE(S)
IS A VERB OR INFINITIVE ABSOLUTE. :

{ 207 THE BASIC POST-NOM.ADJECTIVE PHRASE(APA) OF THE POST-N
OMINAL ADJECTIVE PHRASE (AP) . OF THE STIMPLE NOUN PHRASE (NPB)

0F THE RIEGULAR NOUN PHRASE (NPA) OF = THE GENERAL NOUN PHRAS
S(NP)  OF THE PREPOSITION PHRASE(XP)  OF = THE VERB MODIFYZLq
NG PHRSE(VM) OF  THE PREDICATE PHRASE(VP) OF THE DEFPE >
O  INDEPENDENTI CLSE(SAB) OF = THE INDEPENDENT CLAUSE(SA)  OF

ER&CTHE BASIC SENTENCE(S) ExPRESSES THE NDNCBHPAzarrugéngGREE.
!@
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« 219 THE PRONOQUNI(R) OF THE SUBJECT PRONGUN 2HRASE(RSP)

OF THE SUBJECT PHRASE(NSP) OF THE OEFINITE INDEPENDE
NT CLSEISAR) OF THE INDEPENDENT CLAUSEI(SA) oF THE BASIC
SENTENCE(S) 15 HE .

SING.v» MASClar THIRD.

( 22) THE VERASL V) OF THE VEB MO0OD 2HRIASE(VE) OF
THE THREE-TENSE VERE PHRASE(VBB) OF THE EMPHATIC VERB PHRA
STEVO) 0F THE SFVEN-TENSE VERSH PHRASE(VAA) oF THE VERRB P
HR ASE {VA) OF THE PREDICATE PHRASE(VP) OF THE DEFINI
TE IKNDEPENMDENT CLSE(SAB) OF THE INDEPENDENT CLAUSE(SA) OF
THE RASTC SENTEMCE(S) Is DWELL »
SINGar» MASClae THIRD» R=Zs Az5» ACT .» IND.» PAST .

(¢ 23) THE MOUN ABSOLUTE (N) OF THE BASIC NOUN PHRASE(NA)
oF THE SIMPLT NOUN PHRASEINPB) OoF THE REGU. AR NOUN PHIAS
E(NPAY) oF THE GENERAL NOUN PHIAZSEINP) OF THE PREPOSITION
PHRASE(XP) QF THE VERB MODIFYING PHRSE (VM) OF THE PREDIC
ATE PHRASEZ(VF) oF THE DEFINITE INDEPENDENT CLSE{(S AB) DF
THE INDEPENDENT CLAUSE(SA) OF THE BASIC SENTENCEI(S) IS
VILLBGF., :
giNG-i HASC‘G‘ THIRB-

t 24%) THE ADJECT IVE (A) OF THE BASIC POST-NOM.ADJECTIVE PHRAS
ECAPA) OF THE POST-NOMINAL® ADJECTIVE PHRASE(AP) OF THE
SIMPLE NOIN PHRASE(INPR) OF THE REGULAR NOUN IPHRASE (NPA} OF
THE SFENFRAL NOUN PHRASEINP) oF THE PREPOSITION PHIASE(XP)
OF THE VF2B MODIFYING PHRSE(VM) oF THE PREDICATE PHRASELYV
P OF THE DFFINITE INDEPENDENT CLSE(SAB) OF . THE INDEPE
NNENT CLAUSELSA) F "THE BASIC SENTENCEL(S) IS SMALL .
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